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MONOGRAPH 


OF THE 


BRITISH JURASSIC GASTEROPODA. 


GENERAL INTRODUCTION. 


Since the publication of the Supprement to the Great-Ooxtrte Mouusca in 1863 
‘no attempt has been made to deal with any portion of the Jurassic Gasteropoda in 
the works of the Palzontographical Society. Itis true that the “ British [ Jurassic] 
Belemnites”’ formed the subject of a Monograph by the late Professor Phillips, 
whilst the Lias Ammonites have had ample justice done to them quite recently by 
the late Dr. Wright, and the Jurassic (as well as Cretaceous) T'rigoniw by the late 
Dr. Lycett. But the Mesozoic Gasteropoda have been singularly neglected, so that, 
in point of fact, there has been no Monograph dealing either with them or with the 
Pelecypoda “as a whole” since Lycett’s last work, published four and twenty 
years ; and to this long lapse of time we must add nine years since the date of 
the latest issues of the Great-Ootits Motiusca. One might almost imagine 
that this admirable Monograph, in conjunction with the no less valuable Supple- 
ment, had exhausted the subject of the Mollusca of the Lower Oolites, although 
professing to deal with the upper or Bathonian’ division only. 

Hach age has its own speciality and its own way of looking at things. Thus 
the middle of the nineteenth century witnessed the appearance of the standard 
works of Deslongchamps, Goldfuss, D’Orbigny, Morris and Lycett, and many 
others. Those were the days when the discovery and naming of fossil Mollusca 
formed an exceedingly popular branch of science. But for some time past our 
biologists and paleontologists have been engaged in the more difficult task of 
working out the structure and affinities of the lower and obscurer classes. Thus, 
for nearly a quarter of a century, whilst the Sponges, Corals, Foraminifera, and 

1 It will be remembered that a few of the Gasteropoda figured in this work, such as “ Pterocera”’ 
Bentley?, and the shells in Plate XV (from Yorkshire), belong to the Bajocian or Inferior Oolite divi- 


sion of the Lower Oolites. 
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other Microzoa generally have received a large share of attention, the Mollusca 
seem to have been comparatively neglected. On the other hand, the Vertebrata 
have always had a number of eminent exponents, whose work has rendered the 
publications of the Paleontographical Society of peculiar value and interest. 

On the whole, the great age of molluscan paleontology, as evinced by such 
works as those already quoted, preceded the announcement in England of the 
doctrine of Evolution by about ten years. It is true that this doctrine, now so 
universally accepted, had been most ably pre-figured by Lamarck and others ; 
yet it had met with little favour from biologists or paleontologists previous to 
the appearance of Darwin’s great book. Hence the age of Goldfuss, of D’Orbigny, 
and of Morris and Lycett, was an age when the general faith in distinct creations 
was at its height. This is what Professor Marsh calls the third period in paleon- 
tology,’ when a species was regarded as a rigid entity, and he who “ made” or 
described a species acquired a sort of prescriptive right therein. ‘So long as the 
bulk of naturalists really believed in the immutability of species there was 
something dangerously fascinating in the prospect of finding out and describing 
a form-group, which was destined to endure no change, which might indeed be 
destroyed or die out but could never be altered. The maker of a new species 
would thus come to look upon his offspring with almost parental solicitude, and 
having stood godfather to his own child would attach to the name given by him 
a peculiar interest.’”” 

Perhaps the belief of that day was on the whole favourable to accurate 
definition, and there is no doubt that the practice adopted by some collectors of 
burking doubtful forms and varieties rendered it more easy to constitute and 
define “species.” It must, however, be allowed that, when once the doctrine of 
Evolution is admitted in its entirety, the ideas attaching to such expressions as 
“genus” and “species” lose somewhat of their definition. Nevertheless they 
are necessities in classification ; and even if they do not absolutely exist in nature, 
it becomes necessary as by a sort of legal fiction to presume that they do exist for 
purposes of scientific arrangement. But the paleontologist has to deal with the 
element of time in addition to his other difficulties, and thus for him, far more 
than for the malacologist, does it become necessary not to place too rigid a 
meaning on “ genus” and “ species.” 

I fear that this will appear somewhat heretical even in these days of belief in 
Kvolution; but, as very justly observed by Professor Cope, the fact that all 
definitions which separate adjacent groups will be ultimately found to be fallible 
does not permit us to fall “into inexact and inconsistent methods of definition.” 
Hence the work of definition need not be slovenly because we no longer believe 


‘ “ Address before the American Association for the Advancement of Science, 1879.” 
? W. H. Hudleston on the Yorkshire Oolites, ‘Proc. Geol. Assoc.,’ vol. v, p. 460. 


DIVISIONS OF SUBJECT. 3 


it to be final. Nay, the more exact it is the easier will it be to trace the links 
which lead up to another group of forms. 

At the same time the malacologist must not be hard on the fossil- 
conchologist because the latter cannot turn out such exact work as the stricter 
requirements of modern biology seem to demand. The malacologist has a wide 
grasp of space, but it is all on one plane as it were; there is no depth init. The 
work lies on the surface and relates wholly to the present, whereas the work of 
the palzontologist lies in a series of perpetually receding planes, and bears the 
same relation, metaphorically speaking, to the study of existing life that solid 
geometry does to superficial. Of course it is admitted that paleontology, or 
rather that branch of it which may be called mineral conchology, is to a certain 
extent empirical in its methods, and these guesses at truth are not perhaps always 
of the happiest kind ; still, it is more than probable that in the past there has not 
always been such sharp divisions as are required by the logical definition of 
“oenus” and “ species”; whilst the still more artificial “family ” would be more 
difficult to outline the farther we go back in time. 


Divisions OF THE SuBJEOT. 


The Gasteropoda are usually regarded as dwellers in shallow water, and hence 
any notable accumulation of this class of shells would be looked upon as indicative 
of seas of moderate depth at the time that such accumulations were made. In the 
Jurassic rocks of England their distribution is very unequal; considerable 
thicknesses of rock are found to be almost devoid of Gasteropoda, and then again 
a few feet of beds may contain large quantities of them. They are, in fact, less 
sporadically distributed than the Brachiopoda or the Pelecypoda, and, on the whole, 
very much more difficult to procure in good condition. From their uncertain and 
unequal distribution, and also from the fact that Gasteropoda have been greatly 
influenced by the physical conditions that obtained during the period of deposition, 
it is probable that they are of less value as indicators of horizons than the 
Cephalopoda, the Ammonites especially. Moreover, with the exception of one or 
two groups, such as Nerinea, their mutations have been much less rapid, so that 
forms have been more enduring, and thus sundry demoid types may be said to 
pervade nearly all the beds. 

In dealing with our Jurassic Gasteropoda two alternative plans present them- 
selves: (1) To carry each genus through from the lowest to the highest beds— 
the biological plan adopted both by Goldfuss and d’Orbigny ; or, (2) to adopt the 
stratigraphical plan, and to take no more than a series of beds for complete 
description. The first method is the more philosophical of the two, but also the 
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one which involves the most trouble and preparation. The second method, 
besides being the most feasible, has, moreover, been already inaugurated by Morris 
and Lycett in their description of the Great-Oolite Mollusca. Hence there exists, 
as it were, a sort of prescription to describe the fossils according to their horizons, 
and it therefore only remains to determine what divisions shall be adopted. On 
the whole I am inclined to think that it would be the most advisable to complete 
the description of the Gasteropoda of the Lower Oo.rTus, already so well begun. 
For this reason the Gasteropoda of the Inferior Oolite have been chosen to consti- 
tute the first memoir of the contemplated Monograph. 

It does not appear that many important additions have been made to the 
Gasteropod Fauna of Bathonian beds in England since the date of Lycett’s ‘ Sup- 
plement.’ Hence with the completion of the proposed ‘ Memoir on the Gastero- 
poda of the Inferior Oolite,’ the Gasteropod Fauna of the Lower Oolites will, in the 
main, have been exhausted. It would then become a question as to what should 
be the subject of the next memoir. 

If the Middle and Upper Oolites, from the Kelloway Rock to the Portland- 
Purbeck inclusive, were made the subject of a second memoir, complete as regards 
the Gasteropoda, considerable advantages in the way of comparison would ensue. 
This course is the more to be recommended, since there is a disposition to regard 
the so-called Middle and Upper Oolites together as one great series of the 
Jurassic system. Nevertheless the difficulties which present themselves in having 
to grasp such a wide extent of beds are considerable; for the number of collec- 
tions that have to be searched must be borne in mind, and how differently as 
regards synonymy the fossils are arranged in each. Nothing, it is true, can exceed 
the readiness with which the chief authorities of our public museums render all 
the facilities in their power; but in some cases the rules do not admit of more 
than an inspection, whereas everyone who has had any experience knows what an 
advantage it is to possess a fossil, even for a few weeks—to study it and to be 
thus enabled to determine its characters under various conditions of light. Hence 
the importance of making use of private collections. 

The Gasteropoda of the Liassic Rocks might possibly form the subject of a 
third memoir, and in this connection it would be a subject of considerable interest 
to ascertain how far the Gasteropoda of the Lias, and especially of the Upper 
Lias, resemble those of the Inferior Oolite. My belief is that they would be found 
to do so to a much greater extent than is generally supposed, though the Gaste- 
ropod Fauna of the Inferior Oolite in our country is much fuller than that of the 
Lias; many of the genera which attain to such an important position in the 
Inferior Oolite are prefigured in the Lias. These remarks more especially apply 
to the south-west of England. 

People who derive their impressions of the Faunas of two series of beds from 
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studying lists of fossils merely, can have very little idea of their true biological 
relations. This is owing to several causes, not the least of which is the unequal 
value of specific distinctions. This being so, it follows that under the present 
system of nomenclature comparisons by the percentage method are not of the 
highest order of merit; but such comparisons are still further weakened by mis- 
takes in synonymy, which not seldom serve to aggravate the erroneous impressions 
as to alleged differences in two series under consideration. What shall we say, 
for instance, to a large and important group of fossils, characteristic alike of the 
Inferior Oolite and the Lias, being referred in one case to the genus Aimberleya, 
and in the other case to the genus Hucyclus ? Nay, more, in the very collection 
where this arrangement has been adopted, the genus Amberleya is placed under the 
Turbinide, whilst the genus Hucyclus is placed under the Littorinide. Yet the 
merest tyro in Jurassic paleontology knows that Hucyclus is a name given by 
Deslongchamps to a group of shells characterised, but not fully diagnosed, by 
Morris and Lycett nearly ten years before under the name of Amberleya. 
Whichever name we adopt the genus is the same; to call it by the first name in 
the Lias, and by the second name in the Inferior Oolite, is one way of making an 
artificial gap in the geological record. Doubtless comparative lists of fossils con- 
tained many such artificial gaps. 


- NOMENCLATURE. 


Like rates and taxes, Nomenclature is a necessary evil, but out of nomenclature 
has grown that fearful incubus, Synonymy, which threatens at some time to over- 
whelm us unless the Augean stable be cleansed. It is not intended in this Mono- 
graph to attempt anything more than a kind of selective synonymy in respect to 
the species described. No single imdividual nowadays can pretend thoroughly to 
cope with synonymy. Nothing short of an international commission of experts 
can ever do this, and we may well believe that matters are hardly ripe for such a 
consummation at present. The dread of having to deal with this horrible night- 
mare makes people rather shy of undertaking molluscan paleontology, which may 
be said to suffer from this disease more than any other branch of the tree of life. 

But genuine nomenclature itself, even when free from its terrible parasite, is a 
subject full of difficulties. We are often and justly reminded that nomenclature is 
not science, and in fact many of our more philosophic biologists are rather hard 
upon nomenclature, because, as with liberty, much evil is done under its cover. 
Returning, however, to our original position that it is a necessary evil, we must 
endeavour to deal with it in a manner which we may hope will yield the most 
satisfactory results. Shall we continue to put new wine into old bottles? is the 
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essence of a question which has been frequently asked of late years. Those who 
ask such a question contend that, since the practical acceptance of the doctrine of 
Evolution by the scientific world, the old binomial system is insufficient for the 
requirements of biological knowledge. 

It will be remembered that an important congress of naturalists was held some 
time ago at the British Museum under the presidency of Professor Flower, for the 
purpose of discussing the subject of zoological nomenclature. All parties were 
well represented—uncompromising binomialists, limited trinomialists, and thorough 
trinomialists. As far as the philosophy of the subject in dispute went, it appeared 
to me that the trinomialists had the best of it; but when it came to a matter of 
policy and practice, the more conservative side had much to say in favour of the 
old method. In summing up, Professor Flower, who declared himself a limited 
trinomialist, said that distinctly defined species undoubtedly exist in great numbers 
owing to the extinction of intermediate forms; for such the binomial system 
offers all that is needed in defining them. But infinite gradations are being traced, 
both of present and especially of past forms; in order to deal with these even a 
trinomial system would in many cases be inadequate. He considered that sooner 
or later far more radical changes would have to be introduced. 

These remarks refer more especially to the higher classes of creatures, but they 
serve to show the danger of departing from the old course at present. It is not, 
therefore, because I consider the binomial system the most philosophic or the 
best, but because I consider it the least calculated to mislead under the circum- 
stances that it has been adopted for this Monograph. We must jog on as well as 
we can with the help of sub-genera and var. a and var. b, and this no doubt can 
be done without any difficulty. Moreover, in the case of fossil mollusca, we must 
never lose sight of the fact that, biologically, we are walking somewhat in the 
dark, and also that mineralisation, by the changes it sometimes superinduces, adds 
to our uncertainty in these matters. Hence the fossil-conchologist, treading on 
somewhat doubtful ground, should not be over anxious to emphasise differences 
the precise value and meaning of which are not so very obvious in all cases. 
When we have to deal with a demoid group, such as some of the small Cerithia 
for example, the larger the collection and the fewer the specific names we should 
be disposed to give, whereas the varietal names would be numerous. It is, in fact, 
these demoid forms with their numerous links which most require the assistance of 
a third name. Of course these remarks have reference to the Jurassic Gastero- 
poda only. The Cephalopoda might perhaps require somewhat different treat- 
ment; in fact, the difficulty as regards the Ammonites is practically got over by 
splitting the genus, and even that method is hardly enough for such a sporting 
group. 


CLASSIFICATION. d 


CLASSIFICATION. 


If it be true that too many cooks spoil the broth, the same may be said of the 
numerous systems of classification which have been put forward for the Mollusca. 
A friend of mine, who has a large collection under his charge, despairing of ever 
arriving at the right method, once said in the bitterness of his heart that he was 
thinking of adopting an alphabetical classification based upon genera. As one 
would fain believe that the main object of classification is arrangement according 
to affinities real or supposed, it is evident that such an act, if adopted for a 
collection and not for a catalogue, would be a piece of zoological suicide. It 
certainly may be argued with irresistible logic that, since the systems of clas- 
sification are so numerous, they cannot all be right, and that the chances are 
against any one that may be selected. 

But, after all, a collector would hardly like to store his fossils on principles 
which might very well commend themselves to a dealer; and rightly or wrongly it 
his duty to attempt some system of classification which shall be an aid to 
comparison as well as to differentiation. Then arises the question, for us more 
especially important, what is the best basis for a classification of the Gasteropoda ? 
To many malacologists lingual dentition commends itself as the means whereby 
the most philosophic system of classification may be effected, whilst others incline 
to attach more weight to the shell itself. Hence, 8. P. Woodward, in the ‘ Manual 
of the Mollusca,’ divided the Prosobranchiata, with which we are mostly con- 
cerned, into Siphonostomata and Holostomata, the former including the bulk of 
the carnivorous Gasteropods—always excepting Natica. But the exception of 
this large and ancient genus is an awkward one, and it proves that the divisions 
adopted do not coincide with the divisions based on the modes of nutrition. 
There is also another difficulty in connection with the arrangement of the 
‘Manual of the Mollusca,’ viz. placing Cerithiwm and Aporrhais amongst the 
Holostomata. It matters nothing whether these are vegetable feeders or not; 
clearly their shells are not holostomatous in the strict sense of the term, although 
on other grounds the affinities of the animal may be more with the Holostomes 
than with the Siphonostomes. This subject has been well discussed in the 
‘Paleontologica Indica’ by Stoliczka, who arrived at the conclusion that such 
divisions as Siphonostomata and Holostomata might be accepted provisionally, 
but without giving such divisions any prominence. 

Any system based mainly on lingual dentition cannot exactly commend itself 
to a paleontologist. The paleontology of the Gasteropoda is sufficiently empirical 
without importing this fresh element of uncertainty. Who can say what was the 
lingual dentition of Nerinea? Hence, whilst admitting to the full the value of 
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this method as applied to existing creatures, we must fall back upon the shell as 
the basis of classification for our fossils, and accept such aid from zoology as is 
consistent with the material at our disposal. 

It would seem as though the interest in the study of the Mollusca had been 
reviving lately. This may be inferred from the fact of the publication of three 
useful and important manuals since the beginning of 1880. I allude (1) to the 
fourth edition of Woodward’s ‘ Manual,’ with appendix by Prof. Ralph Tate ; (2) 
to the work on ‘Structural and Systematic Conchology,’ by George W. Tryon, 
junr., published at Philadelphia; and (8) to the ‘Manuel de Conchyliologie,’ by 
Dr. Paul Fischer, of which the portion completing the Gasteropoda appeared in 
February, 1886. This work is being published in Paris. These authors, as also 
Stoliczka in the ‘ Palwontologica Indica,’ bear testimony to the invaluable 
character of the original Manual by 8. P. Woodward, which is indeed, both as 
regards text and illustrations, a work of the very highest character, published at a 
price which places it within the reach of all. 

With some important exceptions I hope to follow in the main the classification 
of the ‘ Manual of the Mollusca.’ The most important exceptions are (1) in the 
position assigned to the Aporrhaide and Cerithiide ; (2) in adopting the family 
of the Pseudomelaniide, to include the quondam Chemnitzias and possibly some of 
the Phasianellas of the Jurassic Rocks. It should be noted that 8. P. Woodward 
always regarded the application of the term Chemnitzia to the great Melania-like 
shells of the Jurassic Rocks as provisional, and many paleontologists besides that 
author have felt dissatisfied with the arrangement. Still, I should scarcely have 
ventured on such an innovation without the sanction of Dr. Paul Fischer, whose 
high authority I must quote in justification. I have long wished to do this, and 
now in such good company have no further hesitation. 

There are certain genera, moreover, in the Jurassic Rocks whose position seems 
very doubtful. Most of those to which I allude are more or less characteristic of 
beds of thatage. A few may be mentioned here, though each genus will of course be 
fully dealt with in the descriptive part of the text. Any observations now made 
must be regarded as preliminary and incomplete. 

The first of these is Purpurina, a genus founded but abandoned by d’Orbigny, 
who makes no mention of it in the text of the ‘ Terrains Jurassiques.’ From the name 
given we may judge that the author would have placed his genus in the same 
family as Purpura. The genus Purpurina were practically reconstituted by Piette 
and Deslongchamps, who regarded it as having relations on the one side with Turbo, 
and on the other with Cerithium and Purpura. If these views be correct its family 
relations are by no means clear, and this circumstance may account for the 
contradictory position assigned to it by the various authorities. Thus Tryon 
places Purpurina, with a query, under the sub-family Purpurine, and also under 
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“ Cancellariide,” in this way providing his bow with two strings. Tate, in the 
appendix to Woodward’s ‘ Manual,’ places it in the ‘“‘ Cancellaride ;” Stoliczka, in 
the ‘ Palzontologia Indica,’ places it with a query in the Trichotropide; whilst 
Fischer actually places Purpwrina amongst the Littorinida. The latter author 
assigns no reason for his conclusion, merely observing that Stoliczka’s approxima- 
tion of the genus to T'richotropis appears to him a very doubtful determination. 
This subject has never been attentively studied by English paleontologists, partly 
owing to some of them having confounded Purpurina with Lycett’s genus 
Purpuroidea, and partly perhaps from the difficulty hitherto experienced in 
obtaining good specimens from our English beds. 

The results are that an extremely well-marked group, judging, of course, from 
the shell alone, has been regarded as having affinities with Purpura, with 
Cancellaria, with Trichotropis, with Cerithium, with Littorina, and with Turbo. 
In fact, in this short-lived genus Purpurina authors have noted features character- 
istic at once of the Siphonostomata and of the Holostomata, of the Tectibranchiata 
and of the Scutibranchiata, of the Toxoglosse, Rhachiglosse, Tzenioglosse, and 
Rhipidoglosse. 

From this very remarkable case we may draw the inference that probably it is 
not easy to lay down the law as to family affinities in respect of Mesozoic fossils, 
and for this reason we should deprecate the criticisms of certain zoological martinets, 
who are only too ready to find fault with the paleontologist. There is also a 
second lesson to be learnt, viz. that in all probability there was a greater blending 
of common elements in the Mollusca of the remoter past than there is at the 
present time, and that consequently the rules of classification applicable to existing 
creatures must not be too rigidly enforced. In fact we must use our system with 
a view to the circumstances of the case and not allow it to tyrannise over us. 

But then comes the question, which must be faced by any one who has under- 
taken to deal with the Jurassic Gasteropoda, where are we going to place 
Purpurina in the forthcoming Memoir on the Gasteropoda of the Inferior Oolite, 
seeing that it occupies such an important position in that series? Although I 
have my doubts about its being a true Siphonostome any more than Amberleya, yet 
bearing in mind the idea of the original founder of the genus, and, moreover, 
justified by the authority of Prof. Tate, I have concluded to place this genus at 
the head of the list, though leaving the question of family in abeyance. 

Another still more important genus, eminently characteristic of the Inferior 
Oolite, is Amberleya. The authors of the ‘ Great Oolite Mollusca,’ when they placed 
Amberleya nodosa under the Littorinide and Amberleya (Turbo) capitanea amongst 
the Turbinide, gave unconscious expression toa doubt, never yet cleared up, as to 
which of these two great families the new Jurassic genus should be referred. 
Subsequently both Deslongchamps and Lycett had no doubt that Amberleya 
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(Eucyclus, Desl.) should be placed amongst the Littorinide, and it is in that family 
that most systematists have placed the genus. Nevertheless, Terquem and 
Jourdy, Zittel, and Fischer are opposed to this view, and replace Amberleya in its 
old position amongst the Turbos. The latter author observes, “The various 
forms grouped under the generic name Amberleya have the appearance of Tectaria, 
of Hchinella, and of Littorina, but the existence of a nacreous layer, ascertained 
to exist in the Jurassic Amberleyas, has shown their affinity with the Turbinide 
and the Trochide.” I am not aware that any traces of a nacreous layer have 
been found in our British Amberleyas, but such is stated to be the case in the 
Jurassic of Moscow (Fischer quoting Zittel). Whilst quite prepared to admit that 
neither the diagnosis of Lycett nor of Deslongchamps is quite satisfactory, | am 
at present content to follow Prof. Tate in retaining Amberleya amongst the 
Littorines, the more so as this classification has the sanction of Stoliczka. 
At the same time I must repeat my belief, already expressed with regard to 
Purpurina, that some of these old genera probably possessed characters which are 
now rarely, if ever, combined in the same group at the present day. Hence the 
impossibility of a classification which will satisfy everybody. In the meantime, 
should any more decided proofs of the existence of a nacreous layer in these very 
handsome shells become available, it is not too late to alter the position of the 
genus. 

In some respects there are characters of resemblance between the Purpurines 
and the Amberleyas, which may be more nearly related than has hitherto been 
supposed. As I wish to act as far as possible on the principle of precedent no 
change should be made for which I cannot quote a good authority in justification. 
But it has occurred to me that d’Orbigny may not have been so far wrong in 
placing these shells amongst the Turbos, and that possibly they might be made to 
constitute a sub-family of the Turbinide. 

But such changes are not to be lightly made, and I should, moreover, always 
desire to uphold the decision of Morris and Lycett in the majority of doubtful 
cases. It is satisfactory to believe that, on the whole, their genera find favour 
with systematists such as Tryon in America and Fischer in France, although not 
seldom the family position of these has been changed. Morris and Lycett repre- 
sented an age in the history of molluscan paleontology, when numerous forms 
hitherto unknown had to be located as best might be under the exigencies of the 
case. In conjunction with their illustrious contemporaries on the Continent of 
Kurope they succeeded in defining most of the generic groups required for the 
Lower Oolites, and it is a satisfaction to think that if it should be necessary to 
split up an inconveniently large genus into sub-genera or sections, for the Lower 
Oolites at any rate, few if any additional genera are likely to be required. 

The following Table shows the systematic position of certain genera of the 
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Prosobranchiata according to (1) Fiscunr (‘ Manuel de Conchyliologie, &c.,’ par le 
Dr. Paul Fischer, Paris. Gasteropoda concluded February, 1886). (2) Tryon 
(‘ Structural and Systematic Conchology,’ by George W. Tryon, junr., Phila- 
delphia, 1882-4). (3) Tary (Woodward’s ‘Manual of the Mollusca,’ 4th edition, 
with appendix by Ralph Tate, A.L.S., F.G.S., London, 1880). (4) SroniczKa 
(‘ Paleontologia Indica,’ ‘* Cretaceous Gasteropoda,” by Ferd. Stoliczka, Ph.D., 
F.G.S., Caleutta, 1868); and (5) Morris anp Lyconrr (Paleontographical Society, 
‘Monograph of the Great-Oolite Mollusca,’ by J. Morris, F.G.S.,and John Lycett, 
London, 1850-4). 
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PART I. 


GASTEROPODA OF THE INFERIOR OOLITE. 
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INTRODUCTION. 


Tue vertical limits of the Inferior Oolite in England, as far as the Gasteropoda 
are concerned, lie between the Fuller’s Earth, where that series is developed above, 
and the Upper Lias below. By some authorities the Fuller’s Earth has been 
regarded as pertaining more to the Inferior than to the Great Oolite. Very little 
seems to be known of its Fauna, but its argillaceous character serves to connect it 
more with the Great Oolite than with the Inferior Oolite. Be this as it may, 
there are so few Gasteropoda that the inclusion or exclusion of the Fuller’s Earth 
within the assigned limits is a matter of very little consequence. Further north, 
where the Fuller’s Earth altogether fails, the upward boundary becomes a little 
indefinite for a time, especially in North Oxfordshire, &c.; but, fortunately, these 
doubtful beds contain very little bearing upon our subject. In Northamptonshire 
and Lincolnshire the uppermost beds of the Lincolnshire Limestone must be 
regarded as the upper lmit of the Inferior Oolite in that direction, and this 
arrangement carries us to the Humber. In Yorkshire the Scarborough or Grey 
Limestone is the highest bed of Inferior Oolite age which is known to contain 
marine fossils. 

Turning now to the lower boundary there seems to be a general opinion that 
the Sands of the Inferior Oolite should be restored to their old position as part of 
that series, which will, therefore, include the Cephalopoda-bed of the Cotteswolds 
and its Dorsetshire equivalents. Asa matter of fact there are but few Gasteropoda 
in sufficiently good condition in these essentially transition beds between the Lias 
and the Oolites to make their acquisition of much value, and consequently but few 
specimens are likely to be selected for description from them. 

The main mass of the Gasteropoda of the Inferior Oolite is to be found in the 
various limestones, more or less oolitic, and sometimes irony and arenaceous, 
which lie between the equivalents of the Gloucestershire Cephalopoda-bed and 
the base of the Fuller’s Earth. Portions of this region constitute a really rich 
hunting ground, and, where the whole is fully developed, include three, if not 
four, well-known life zones, viz. the zone of Am. Murchisone, the sub-zone of Am. 
Sowerbyi, and the zones of 4m. Humphriesianus and Am. Parkinsoni. These zones 
or life horizons are not made out with equal clearness in all places, partly, perhaps, 
from local causes of obscuration, but mainly, I am inclined to think, from the 
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absence or feeble development of beds representative of these zones in particular 
places. The zones of Am. opalinus and Am. Sauzei must be regarded as of 
subordinate importance in this country. Moreover, even if the Fauna of a 
particular zone is present, the Ammonite which gives its name to the zone may 
not be present. In Dorsetshire such an absence rarely happens, because there 
we are dealing with an essentially Cephalopod facies, but in such deposits as the 
Lincolnshire Limestone, usually referred to the Sowerbyi sub-zone, it is not always 
easy to ascertain the horizon of beds in particular quarries. 

On the whole, I have concluded that the gaps which separate these four zones 
are of unequal value, and would propose to divide the Inferior Oolite into two 
main divisions. The lowest division includes the sub-zone of Am. Sowerbyi, the 
zone of dm. Murchisone, and the reputed zone of 4m. opalinus, all characterised by 
a well-marked group of keeled Ammonites. As regards the Cephalopoda it has 
affinities with the Upper Lias, or Toarcian. This lower of the two grand divisions 
of the Inferior Oolite might be known generally as the zone of Ammonites Mur- 
chisone in its extended sense, or we might simply call it Taz Lowrr Division oF 
THE Inrerior Oowtrp, and this is what I should propose to do in any tabular 
arrangement which may be ultimately adopted for illustrating the vertical distri- 
bution of the Gasteropoda. 

Our upper division has a very different Ammonite Fauna. The allied 
groups (genera, according to some) of Spheroceras, Stephanoceras, and Cosmoceras 
are the prevailing forms, though by no means to the exclusion of all others. 
Moreover this great change in the Ammonite Fauna appears to coincide with certain 
worn and bored surfaces, indicating a period when deposits ceased, and when, 
perhaps, a certain amount of destruction was effected, pointing to a change of 
physical condition and to a considerable lapse of time. I am not aware how far 
local geologists would bear me out in this assertion, but we shall have an opportu- 
nity for testing it more closely when we come to the details of the four main 
topographical divisions of the Inferior Oolite. Tau Urpnr Division or THE INFERIOR 
Ootits, therefore, comprises what is usually known as the zones of Am. Humphrie- 
sianus and Parkinsoni, which may be separated in some cases, but which apparently 
inosculate to a very considerable extent. It so happens that some of the very 
richest shell beds in Dorsetshire occur at the junction of these two zones, and 
their fossils have been assigned by some to the Hwmphriesianus-zone, and by 
others to the Parkinsoni-zone. Hence the advantage of a classification which 
does not attempt, in all cases, a division between these two. 

It will be remembered that in the Cotteswolds Dr. Lycett adopted certain species 
of Brachiopoda for his zonal arrangements, but, owing to the apparent absence of 
T. fimbria in Dorsetshire, this plan is not satisfactory. Roughly speaking our 
Lower Division would comprise the jimbria-stage of Lycett, with the addition of 
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the cynocephala-stage,' and our Upper Division the spinosa-stage. As a rule the 
Lower Division is much the thickest in the neighbourhood of the great escarpments, 
whilst in the West Midlands it fails altogether on the dip in many places, so 
that the Upper Division rests directly on the Lias in the absence of the Lower 
Division. In Dorsetshire it is sometimes the Upper and sometimes the Lower 
Division which is best developed in a particular quarry or limited neighbourhood, 
but I have failed hitherto in detecting any rule bearing on the point. 

Indeed there is very considerable irregularity and uncertainty in the Inferior 
Oolite, though less, perhaps, than in beds of Corallian age. Yet the four great 
districts display a marvellous difference both in their Gasteropod Fauna, due, 
perhaps, to general difference of facies, and also in their composition. Two 
features are fairly common to the Inferior Oolite throughout England, viz. that 
the mechanical impurities of the limestones are sandy, and that there is a great 
tendency to ferruginous deposits, especially in the Lower Division, which is much 
more irony than the upper one. Fawn-coloured limestones prevail, but some beds 
of the Cotteswolds, and also of the Lincolnshire Limestone, are exceptions, being 
very pale in colour. The so-called ‘‘ Oolite Marl” of the Cotteswolds is not 
usually a marl in a lithological sense, but simply a calcareous paste, which has 
very likely been derived from the waste of coral. The lithology of the beds of 
Inferior Oolite age in Yorkshire, excepting the Whitwell and Cave Oolites, is very 
exceptional in comparison with the usual types which prevail throughout the rest 
of England. 

But if the lithology of the beds varies greatly, the difference in their develop- 
ment is still more extraordinary. Where the beds are thinnest there, as a rule, 
the fossils, especially the Gasteropoda, are the most numerous. We can easily 
understand some of the causes which have produced this result. Given, for 
instance, a certain length of time, during which a series of beds have been under- 
going deposition, if the material of which they are constituted is thickened by 
large additions of mineral débris we could almost imagine a time might arrive when 
looking for a fossil would be like looking for a needle in a bundle of hay. In 
most places outside the Yorkshire area, instead of mineral débris the beds are 
thickened by calcareous débris, mainly secreted by organisms in the first instance. 
Such débris may appear in the form of comminuted shelly matter, or as a calcareons 
paste, or as an oolitic granule. It is thus that the beds of Inferior Oolite in the 
Cotteswold escarpments are, for the most part, thickened. More rarely, and never 
to any important extent, the beds are thickened by an actual growth of coral in 
situ. There are three such bands—the name “ reef” is scarcely applicable—in the 
Cotteswolds, and there can be no doubt that such belts of coral have exercised 


1 The species of Gasteropoda in the eynocephala-stage of the Cotteswolds are so few in number that 
it is hardly worth while making a separate division for these. 
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an important influence on the Fauna. There appears to be a really large coral 
growth in the Upper or Ragstone division of the Inferior Oolite on Dundry Hill. 
So far as I know, this is the only accumulation in beds of this age throughout 
England to which the term “ reef”’ could be fairly applicable. 

But although the remains of actual coral growth now presented to us are 
scanty, there can be little doubt that the Inferior Oolite was deposited when a 
considerable growth of coral existed in some places, and mostly in the direction of 
the prolongation of the escarpment. It must of course be borne in mind that we 
merely see the truncated ends of the beds along the line of strike, and that these 
beds have all extended much further in a direction opposite to that of the prevailing 
dip. Taking the Cotteswold area, for instance, as an example, the westward 
prolongation of the Inferior Oolite from such a place as Leckhampton might, and 
most likely did, extend over what is now the vale of Gloucester, towards the high 
lands of the west, which would be the direction of the shore of that period. It 
was most probably on fringing reefs connected with a shore so situated that the 
main mass of actual coral was being accumulated. And this growing coral not 
only fostered a peculiar Fauna, but also furnished to the waves no small amount of 
the calcareous mud, which, in the form of paste or granules, constitutes a large 
proportion of the Inferior Oolite as it is now preserved to us. The long east and 
west axis of the Mendips would form an island in the Inferior Oolite sea of the 
south-west, whilst its axial prolongations would form shallows or submarine 
ridges such as that so well exposed at Vallis, near Frome, on which several feet of 
a rubbly variety of the upper beds of Inferior Oolite may be seen to repose. A 
little way off, on the north and south flanks of this Mendip island, are considerable 
accumulations of impure calcareous sediment of Inferior Oolite age, almost devoid 
of fossils, and yielding building stones (Freestone quarries). In Dorsetshire, on 
the other hand, with which South Somerset may be included to a certain extent, 
the signs of coral reef are small, and where Cephalopoda are very numerous the 
conditions must have been very different; but this will be seen more fully when 
the details of the several districts are given. 

What I particularly wish to emphasize just now is the extraordinary irregularity 
and marked contrast inthe several portions of the Inferior Oolite,and, by consequence, 
of its fossil contents. This peculiarity is on the whole favorable to variety in the 
forms of life, or, stated in other terms, the more varied the facies the more 
numerous will be the forms in a given series of beds. This, I think, especially 
affects Gasteropoda, which are easily influenced by change of physical conditions 
within a given area, such physical conditions being indicated by the nature and 
varying volume of the deposits. 

Despite its variability and local attenuation the Inferior Oolite is nearly 
continuous in its outcrop from Bridport Harbour on the Channel to Blue Wyke on 
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the North Sea with the exception of a short break in Yorkshire. But about half- 
way between these two points, in the very centre of England, the deposits of this 
age are very meagre, and yield scarcely any Gasteropoda, indeed but few fossils of 
any sort. That portion of the outcrop which lies between Banbury and a little east of 
Blisworth represents this series in its most degraded condition, and at the point 
where the new railway to Northampton diverges from the old line (north of Roade 
station) a few feet of unfossiliferous sand is all that intervenes between Bathonian 
beds and the blue shales of the Upper Lias. I have very little doubt that if we 
could follow the beds for a short distance on the dip (i.e. to the south-south- 
east) it would be found that the Inferior Oolite had disappeared entirely. We are 
therefore prepared for the entire absence of the Inferior Oolite throughout the 
south-east of England, as proved by numerous borings, and we perceive that this 
south-easterly attenuation, which has been noted at several points in the midland 
and west midland districts, is but the prelude to entire extinction. 

But to return to the outcrop, this extreme thinning and change of beds in the 
centre of England is no doubt due to the configuration of the old land surface at 
the time of the deposition of the Inferior Oolite. Into these physical details there 
is no need for us to enter on the present occasion ; it is enough for our purpose that a 
markedly new phase of the Inferior Oolite is gradually attained in the country 
which lies to the east of the main line of the London and North-Western Railway. 
The line as thus indicated may be said roughly to divide the two great regions of 
the Inferior Oolite from each other, that on the north-east being on the whole of a 
less marine character than the more typical and better known region to the south- 
west. But, just as the Cotteswold type differs from that of Dorsetshire, so in the 
great north-eastern division does the Northampton-Lincoln type differ from that 
of Yorkshire. 

Hence we may divide the Inferior Oolite of England geographically into four 
principal districts as follows : 

No. 1. The Dorset District, including part of Somerset in the direction of the 
Mendips. 

No. 2. The Cotteswold District, extending from the neighbourhood of the Men- 
dips to a line across the centre of England approximately indicated by the London 
and North-Western Railway. 

No. 3. The East Midland District representing the outcrop of beds of Inferior 
Oolite age in Northants (east of the above line), Rutland, Lincoln, and perhaps 
south-east Yorkshire as far as the Pocklington axis. 

No. 4. The Yorkshire Basin constituting an isolated area and presenting many 
peculiar features. 

Of course there may be some room for difference of opinion as to the boundaries 
of these four areas or districts, but generally speaking each of them is characterised 
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by the predominance of certain facies, and this peculiarity gradually loses its dis- 
tinctive character, and frequently the beds their fossiliferous wealth, as the confines 
of the adjoining area are approached. Hence I do not feel called upon to indicate 
the boundaries too absolutely, as if one were defining the hmits of a parish or a 
polling district, though something of the sort may be attempted in giving the 
details of the four great districts. As regards the name of the second district it 
certainly includes more, both to the north and to the south, than the actual 
Cotteswold Hills. Hence our second district is not precisely coterminous with the 
Inferior Oolite of the Cotteswolds. Moreover, there is another difficulty in this 
connection, viz. where to locate the very exceptional development at Dundry. 
Both the facies and lithology of those fossiliferous beds recall some of the most 
typical of the Dorsetshire sections, in spite of their lying well to the north of the 
Mendips. But on the other hand the large development of coral in the Parkinsoni- 
zone quite distinguishes this remarkable outlier, which topographically must be 
included within the second district, unless we are to regard it as sufficiently 
important to constitute a region by itself. 

Now, the Dorset district possesses an essentially Cephalopod facies in the main 
with, as we have already seen, a thin development of sediment. These conditions 
seem to have been eminently favorable to the growth of Gasteropoda, and the 
subsequent mineral changes have also been favorable to their preservation as fossils. 
Hence it is to the collections from these beds that we must look, not only for the 
greatest number of species, but also for the best preserved specimens on which we 
must depend for the illustration of this Memoir. In fact, if all the available 
Gasteropods of the Inferior Oolite were as well preserved as are those from the best 
localities in Dorsetshire, the task I have undertaken would prove a much easier one 
than is likely to be the case. The essentially Cephalopod character of the 
facies is maintained as regards the Lower Division, even into South Somerset, but 
the Upper Division, or equivalent of the Cotteswold Ragstones, already begins to 
fail in Ammonites ; though the shell-beds swarm with Brachiopoda and Trigonie 
together with a moderate supply of the Gasteropoda peculiar to the Upper Division. 

In the Cotteswold district the deposits are so bulky that it would be difficult to 
name any one facies as markedly predominant. The three thin “coral reefs,’ if 
indeed they are worthy of such a grandiose name, mark the more classical portion of 
the district which extends from the neighbourhood of Stroud to the neighbourhood 
of Cheltenham. Hence the facies is partly coralline; but there are also examples 
of the brachiopod and echinoderm facies in abundance. Ammonites are compara- 
tively rare, and, as far as I can ascertain, above the Cephalopoda-bed (zone of 
Am. radians), of very few species. The Lower Division is better supplied with 
Gasteropoda than the Upper Division, or Ragstones, but these shells cannot be said 


' The axis of the Mendips is taken as the division between North and South Somerset. 
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to be numerous as a class or particularly well preserved, many appearing in the 
condition of casts. The ‘ Oolite Marl” yields a fairly respectable list of Gastero- 
poda, and some of these are really in good condition, well preserved in fine white 
calcite, so as to constitute a valuable acquisition to the cabinet. Mr. Brodie also 
has some good specimens of Gasteropoda, mostly small, from the freestones, which 
bear some resemblance to the Fauna and facies of the Lincolnshire Limestone. 
On the whole, however, the Cotteswold area of the Inferior Oolite is rather dis- 
appointing, and if it were not for the abundance of Nerinea on certain lines 
in the “Oolite Marl’ and associated beds, and the occurrence of this 
genus to a less extent in the “ Pea-grit” below and the ‘“ Clypeus-grit”’ 
above, the ground would be somewhat poor hunting for those in search of Gas- 
teropods. It has generally been held, and I think justly, that these shells are in 
some way associated with coral growth, and this seems all the more probable when 
we bear in mind that the No. 1, or Dorset district, notwithstanding its wealth of 
Gasteropods, has not yielded a single Nerinea to collectors, so far as my experience 
goes. The genus Nerinea has been traced as far as Radstock in the uppermost 
beds of the Inferior Oolite, but south of the Mendips it seems to be entirely absent, 
and this is also the case with beds on the same horizon in Normandy. 

Tn the East Midland district, if we except the development of certain estuarine 
and ferruginous deposits, the Inferior Oolite is still mainly calcareous. The 
Lincolnshire Limestone is remarkably devoid of Cephalopoda, and the facies, where 
any abundance of fossils occurs, is described by Professor Judd as partly coralline 
and partly shelly. With few exceptions the Gasteropoda are small, but excessively 
numerous in certain places, and the genus Nerina is well represented throughout. 
It would be difficult to show a greater contrast than that which exists between the 
Lincolnshire Limestone, with its white Oolite, small shells, and total absence of 
Ammonites, and the Dorsetshire ironshot Oolites, so full of Ammonites and 
Belemnites that Mr. H. B. Woodward declares the entire Inferior Oolite of that 
region might be called a Cephalopoda-bed.’ It is probable that the greater part of 
the Lincolnshire Limestone belongs to the Lower Division, though matters are more 
obscure here than in the south-west. The facies and general appearance of the 
upper beds of the Lincolnshire Limestone at Weldon, Wansford, Barnack, &c., has 
a strong resemblance to the Great Oolite as developed at Minchinhampton and 
elsewhere, but possibly this resemblance is in part superficial, and it may be that 
the freestones of the Inferior Oolite in the Cotteswolds, on a close comparison of 
species, may have more affinity with the Lincolnshire Limestone than is usually 
supposed. 

1 ©Proe, Geol. Assoc.,’ vol. ix, p. 208, 1886. 
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Derats oF THE Dorset-Somersut District (No. 1). 


The Mendip axis serves approximately as the northern boundary. 


Comparison with Normandy. 


There can be very little doubt that both the Upper Lias and the Inferior Oolite 
of Dorsetshire present considerable analogies with beds of the same age in Normandy. 
This, indeed, has been pointed out by Oppel and Waagen, the latter of whom 
included Dorsetshire in the Parisian basin as distinct from the Inferior Oolite of 
the whole of the rest of England. 

As regards the Upper Lias we have only to compare the general section at 
Ilminster, given by the late Charles Moore,’ F.G.S., with the section at Evrécy, 
given by Prof. Hugtne Deslongchamps’ to perceive that above the margaritatus-beds 
(Marlstone), there come the Leptena-beds, and then that remarkable zone of nodules, 
or doggers, with Saurians, Fish, and Crustacea, succeeded by certain beds con- 
taining Cephalopoda characteristic either of the Upper Lias proper, or of the 
insignis-zone. At Ilminster the whole of this, judging from the above-quoted 
section, is contained in about eight feet six inches, whilst at Evrécy the thickness 
of the corresponding beds does not exceed thirteen feet. But now supervenes an 
element of great physical difference in the Yeovil sands, over 100 feet thick, which 
separate the bifrons-beds from the regular Inferior Oolite of Dorsetshire. It is 
not a little singular that, whilst the life-zones remain almost identical in the two 
countries, there should be no adequate physical representative of these Yeovil 
Sands in the Department of Calvados. 

But whilst the life-zones present such a singular resemblance, their arrangement 
and classification have been by no means uniform. Let us consult the work of 
Deslongchamps already quoted, in order to see how variously the Inferior Oolite 
may be divided or subtracted from according to the views of various authors. The 
learned Professor of Caen then wrote that the ‘‘ systeme odlithique inférieur ” con- 
sists of (1) Infra-oolitic Marls, (2) Inferior Oolite, (3) Fuller’s Harth, (4) Great 
Oolite. His systeme odlithique inférieur is in fact the equivalent of the whole of 
our Lower Oolites plus the Upper Lias. I have drawn attention to the point 
mainly in order to show the development of the lower portion of the Inferior Oolite 
in Normandy, and its attachment to the Upper Lias, according to certain views. 
For this purpose it will be necessary to analyse the ‘ Infra-oolitic Marls” to see 


1 «Proe. Som. Arch. and Nat. Hist. Soe.,’ vol. xiii (1865-6). 
2 «Etudes sur les étages jurass. inf.,’ p. 75, 1864. 
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what they are made of, and also the so-called Inferior Oolite, which latter we shall 
perceive has a much more restricted meaning than with us. The following is an 
outline of their development in Normandy, abstracted from the previously-quoted 
work. Starting below the Fuller’s Earth :— 

1. The “ White Oolite.” This is said to be the normal deposit of the Inferior 
Oolite ; it is of considerable thickness, varying from twenty-eight feet to nearly 
fifty feet. The following are amongst the species quoted :—Am. Parkinsoni, dimor- 
phus, subradiatus, Martinsii, Natica Bajocensis, Trochus duplicatus, Plewrotomaria 
mutabilis, Terebratula carinata, T. Morieri, T. Phillipsii, T. globata, T. spheroidalis, 
Rhyuchonella plicatella. This may be said to form the Parkinsoni-zone. 

2. The “ Ferruginous Oolite.” This is the famous Oolite of Bayeux, or typical 
Bajocian. It is six feet thick, and divisible into three beds. The central bed is 
that in which Am. Humphriesianus, Gervillei, Brongniarti, and a crowd of Gasteropods 
occur. Above is a bed characterised by Am. Niortensis and large varieties of Pl. 
mutabilis, whilst Ter. spheroidalis is more abundant than in the middle bed. 
Finally, at the base is a nodular bed, which contains the above-quoted Ammonites 
of the horizon of Bayeux, and along with these Am. Sowerbyi, cycloides, and even 
genuine specimens of Murchisone ; most of the latter are believed to be remanié, 
This is in the main the Humphriesianus-zone, and perhaps includes in the lower bed 
the sub-zone of Am. Sauzei.' 

3. “ Mdliére,” or highest group of the ‘‘ Marnes Infra-odlithiques.” Between 
this important series of beds and the *‘ Ferruginous Oolite,” or true Bajocian, there 
is, in Normandy, a considerable hiatus marked by eroded surfaces and other signs 
of a partial unconformity. The “ Maliére” is formed of a series of beds of marly 
limestone, frequently penetrated with ‘chlorite,’ sometimes sandy and siliceous. 
The thickness varies from nine to twenty-nine feet. It frequently contains dark 
siliceous concretions. The fossils are Am. Murchisone, and especially Am. 
* aalensis”’ or ‘‘ concavus,”’ which in Normandy occurs only on this horizon. Here 
also occur Lima heteromorpha and Terebratula perovalis along with Rhynchonella 
ringens and R. quadriplicata. The characteristic Gasteropods are Hucyclus capita- 
neus and E. pinguis along with Pleurotomaria actinomphala and P. Baugieri. The 
“ Malitre ” constitutes a sort of transition between the “ Marnes Infra-odlithiques ” 
and the beds of Bayeux ; and, according to Deslongchamps, the fossils of this horizon 
were sometimes cited by D’Orbigny in his Toarcian, sometimes in his Bajocian, 
varying with the locality observed. 

It is not difficult to recognise in the “ Malitre” of the Norman geologists the 
Murchisone-zone of Dorsetshire plus the so-called Sowerbyi-zone, so well charac- 
terised by the innumerable varieties of Am. concavus. This forms the main mass 
of our Lower Division of the Inferior Oolite in Dorsetshire, is characterised 


See further on for a more detailed description. 
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throughout by sharp-keeled Ammonites, and contains an assemblage of Gasteropoda, 
which present considerable differences from those of the Upper Division. Such 
are its Liassic affinities that, as we have already seen, Hugéne Deslongchamps for- 
merly placed it at the head of his “marnes infra-odlithiques,” whilst D’Orbigny 
assigned its fossils here to the Toarcian, there to the Bajocian, although in reality 
the species of the two horizons are for the most part distinct. 

4, Zone of “ Am. primordialis.” In Normandy this is described as not usually 
much more than three feet thick, often less; it reposes conformably in most places 
on the marls with Am. bifrons. In some places occur a great quantity of Gaste- 
ropods and Bivalves having a facies thoroughly Oolitic; often in a poor state of 
preservation. Rhynchonella cynocephala is quoted from these beds. 

In everything but thickness this horizon probably represents the Yeovil Sands 
with Am. radians, Am. Moorei, &c. (the Gloucestershire Cephalopoda-bed). 


Locality and position of the principal beds containing Gasteropoda. 


There are certain familiar names, well known to collectors of Inferior Oolite 
fossils, frequently to be seen on the specimens themselves in our museums, &c. 
As regards Cephalopoda, and especially Belemnites, these are so universally dis- 
tributed, each group in its own order of succession, that in some places the entire 
section of the Inferior Oolite might be termed a Cephalopoda-bed. The same 
might almost be said of the Conchifera and Brachiopoda. The remains of the 
Gasteropoda, besides being much more difficult to procure, have rather a tendency 
to be confined to certain horizons; not absolutely, however, as a few specimens 
will, of course, be scattered throughout. The object of the present notice is simply 
to draw attention to the locality and position of certain beds remarkable for the 
number of Gasteropoda which they contain. In so doing the description of each 
section will be given with a view more especially to emphasize the geological 
position of such beds. Attention will be paid to the ordinary divisions where 
that is practicable, but without attempting any of those refinements of generalisa- 
tion which have been deemed possible by Oppel, and still more so by his successor 
Waagen. I have already insisted on the fact that the Inferior Oolite, at all events 
in the Dorsetshire district, is capable of being placed under two well-marked 
divisions, and in each section the position of the dividing line will be indicated as 
carefully as the facts known to me may justify. For general purposes the following 
may be accepted as the zones of the Inferior Oolite, which have been traced, 
though never all in one place, throughout the Dorset district. 

1. Parkinsoni-zone 
2. Humphriesianus-zone Upper Division. 
3. Sauzei-zone 
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4, Coneavus- or “ Sowerbyi’’-zone 

5. Murchisonze-zone r 

6. Opalinus-zone 

7. Radians-zone (Sands) 
The Sauzei-zone is an appendage of the Humphriesianus-zone, and both are 
often but feebly developed, except in the neighbourhood of Sherborne. The 
concavus-beds represent the upper part of the Malitre of Normandy, and the true 
Am. Sowerbyi is hardly ever found in them. The most mixed Fauna occurs in the 
«* Sauzei-bed”’ of Oborne, and some might class it with the Lower Division. 

Burton Brapstock.—This name is very well known to collectors, and fossils so 
marked may come from shallow quarries and cuttings in the neighbourhood of the 
village, or from the cliff which overhangs the English Channel. Between Burton 
Castle and the neighbourhood of Bridport Harbour there is an isolated massif 
made up of the Yeovil Sands, capped by the Inferior Oolite Limestone ; and in one 
place, where the sequence is very complete, these are succeeded by a fragment of 
the Fuller’s arth. This massif presents a bold front to the English Channel, 
and has a length of one and three quarter miles, by an average width of about 
half a mile. It is unequally divided by the River Bredy, which separates “ Burton 
Cliff’ from the area to the north-west. The Inferior Oolite Limestone of Burton 
Cliff, containing the fossiliferous beds presently to be detailed, is elevated out of 
reach by reason of the great thickness of the ‘“‘ Sands,” and it is only where masses 
of this hard capping fall upon the beach that the fossils themselves come within 
reach of the hammer. Hence their relative position has not in all cases been de- 
termined with precision. Nevertheless, there is one horizon in Burton Clif which 
is so pre-eminent above all others for the number and beauty of its Gasteropoda, 
that fossils marked “Burton Bradstock” are most likely to have been derived 
from it. 

The portion of the cliff west of the River Bredy is sometimes known as the 
Bridport Cliff, but generally speaking the fossils from here are not well defined as 
to geological horizon, though they chiefly belong to the rich bed before mentioned. 
Some of the fossils marked “ Bripport’” come from here, but the term is applied 
rather loosely. The town of Bridport is at some distance from the coast, and is 
situated on the Middle Lias. 

The sands of the Inferior Oolite, or, as Oppel calls them, the sands of the Lias, 
exposed in this noble sea-cliff, consist of yellow sands with numerous indurated 
layers of bluish calciferous grit, which are sometimes continuous and at other times 
occur as nodular masses. These beds contain but few Gasteropoda, and those 
for the most part so ill-preserved that they require but trifling notice. As is so 
often the case where sedimentary accumulations are of great vertical development, 
they are comparatively barren of life, partly, perhaps, because such areas were 
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unfavorable to its development, and partly because the mechanical sediments mask 
those of organic origin. I have before observed that the horizon may be roughly 
represented as the zone of Am. radians. The lower portions (not visible in 
this section) may probably be the equivalents in time of the /Jwrensis-beds, as 
identified by Tate and Blake in Yorkshire, whilst the upper portion may be taken 
to represent the cynocephala-stage of Lycett. 

It so happens that in one place a complete section of the Inferior Oolite Lime- 
stone has slipped to the base of the cliff, and therefore we are fortunately able to 
effect an examination which would otherwise require a considerable, not to say 
dangerous, exertion. The following profile, therefore, though measured at the 
bottom, really represents the top of the cliff. Itshows us the Inferior Oolite in a 
nutshell, and affords a clue to its development in this neighbourhood and to a 
certain extent throughout the Dorsetshire district. Its modest dimensions seem 
puny in comparison with the bulky Cotteswolds and the still thicker masses 
of the Yorkshire Oolites. Nevertheless, though small it is regular in sequence 
and the life-zones are fairly shown, better perhaps than in any one section 
of the Inferior Oolite throughout England. Doubtless there are deficiencies, and 
the Parkinsoni-zone is in preponderating force. 

Profile No. 1, see page 31.—Taking these beds in ascending order and without 
too detailed a scrutiny, we perceive that above the main mass of “ Yeovil Sands” 
there occur about seven feet of sand-rock and calciferous grits between two lines 
of very thin, smooth, sharply-keeled Ammonites. These, no doubt, are the beds 
referred to by Oppel, who says that he found here the beds of Am. torulosus in 
the form of sandy, light grey limestone charged with numerous organic remains, 
amongst which he collected Am. torulosus, opalinus, and subinsignis, Turbo sub- 
duplicatus, Terebratula anglica, and Rhynchonella cynocephala.' 

Speaking from my own experience the fossils of this horizon are mainly confined 
to the vicinity of the upper line of Am. opalinus, which Oppel regards possibly as 
the equivalent of his zone of Trigonia navis. There is here a fossiliferous zone 
which teems with Am. opalinus, and I possess both the other species of Ammonites _ 
mentioned by Oppel from this place and most probably from the same horizon. 
Rhynch. cynocephala was also noted from here, and lkewise a few species of 
Gasteropoda, but not enough to constitute what the local collectors call a 
*‘Univalve Bed.” 

The remainder of the section upwards consists of five blocks of limestone, 
which measure altogether about twelve feet in height. The most notable shell- 
bed in the lower portion is one in connection with the ‘‘irony nodule” bed, 
a well-marked physical horizon in this neighbourhood. Ammonites greatly 
resembling Am. Murchisone occur hereabouts, and there are a sufficient number of 

" See Oppel, ‘Juraformation,’ p. 328, 1856-58. 
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Profile No. 1.—Burton Brapstock Curr. 


(Section complete.) 
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1 Tn interpreting this and the following profiles the reader should bear in mind—(1) That the 
proportionate thickness of the beds is not observed any more than convenience allows; (2) the 
relative thickness of the beds must be judged by the measurements, which do not claim to be more 
than fairly accurate ; (8) the divisions shown do not in all cases agree with existing divisional planes; 
(4) the main object in all cases has been to emphasize the position of the chief beds bearing 
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Gasteropoda on this line to entitle it to the dignity of an “ Univalve Bed.” The 
fossils are mainly those characteristic of the Lower Division, and more especially 
of the Murchisone-zone; e.g. Cirrus, usually a fossil of a low horizon. The other 
Gasteropoda from here will be named in their due places. The upper portion 
of this in all probability shades off into the concavus-beds, or so-called Sowerbyi-zone, 
but as there are no special traces of Gasteropoda here we need not go further into 
the inquiry. There are signs of the so-called “ Sowerbyi”-zone in a quarry 
on the north side of the Bredy, but I found no Gasteropoda there of any conse- 
quence. 

Again, the line between the Lower and Upper Divisions of the Inferior Oolite 
cannot be laid down to an inch or two with absolute certainty in the cliff section. 
This doubt arises mainly from the feeble and imperfect development of the 
Humphriesianus-zone, a failure very characteristic of South Dorsetshire. As far 
as an inspection of this section goes there seems to be no independent development 
of the Humphriesianus-zone at all otherwise than as an adjunct to the rich-shell at 
the base of the Parkinsoni-zone (P,). This was noticed by Oppel, who, whilst 
alluding to the trifling thickness of the Inferior Oolite, speaks of the fossils of the 
Humphriesianus- and Parkinsoni-zones being found together in one and the same 
bed of Oolite. To a certain extent this is so, and if such a zonalist as Oppel 
admitted the fact the evidence in its favour must be very strong indeed. 

We have then to consider the character of the shell-bed which I have distin- 
guished as P;. It is mainly situated towards the lower portion of the third block 
of limestone, and is by far the most important shell-bed in the Burton Bradstock 
Cliff. A portion of it also belongs to the next block, the split taking place through 
the midst. The result is that when the larger blocks break up there is a double 
surface presented to the collector’s chisel. Astarte obliqua is very abundant, and 
there are also other species of Astarte, so that this is sometimes known as the 
Astarte-bed. The upper part of P, is crowded with 7. spheroidalis, whilst in 
the lower part the Astarte is most abundant. It is in this lower part that the 
Gasteropoda of this shell-bed principally occur. Specimens of moderate-sized 
Am. Parkinsoni are by no means uncommon in the Astarte division of P), and may 
be found quite down to the base of the shell-bed. Sometimes, however, in the 
very base of the bed, and in that portion which belongs to the lower block, fair- 
sized specimens of Am. Humphriesianus, or a very closely allied Stephanoceras, may 
be found. It is just possible that there may be a slight unconformity between the 
two lines so that, here and there, specimens belonging to an older and lower zone 
are sometimes adherent to the main mass. In this way an uncompromising 
zonalist might seek to explain the apparent admixture. However that may be, it 
is perfectly certain that specimens of Am. Parkinsoni are to be found quite as low 
as any of the Gasteropoda hereafter to be described, and therefore I have no hesi- 
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tation in assigning all specimens from P, of the Burton Bradstock Cliff to the 
lower division of that zone—which throughout this neighbourhood is richer 
than all the rest put together. Am. Martinsii is also abundant in this bed, and 
other Ammonites which are characteristic of this horizon. 

According to my experience Am. Martinsii is a pretty faithful guide to the 
geological horizon of a particular bed when it occurs in any quantity. The posi- 
tion of this abundant development is low down in the Parkinsoni-zone, or in some 
cases we might say high up in the Humphriesianus-zone. If we accept for the 
moment the level of maximum development of Am. Martinsii for our datum line we 
shall find that here, at Burton Bradstock, Am. Parkinsoni descends rather lower 
than the former does, for instance, at Oborne, as we shall perceive subsequently. 
Hence we must bring the Parkinsoni-zone a little lower down here, since, not 
only does the section Cosmoceras exceed all other sections of the unwieldy genus 
Ammonites in P,, but the real Am. Parkinsoni is there in abundance quite to the 
base of the bed, but only of moderate dimensions. I have been somewhat precise 
in respect of this bed, not only because it is ‘‘the fossil-bed” of Burton Brad- 
stock and the neighbourhood, but because, in the excellent section contributed by 
Mr. Etheridge to Damon’s ‘ Geology of Weymouth,’ it is evident that this bed is 
regarded as being in the Huwmphriesianus-zone. This misconception is probably 
due to an exaggerated notion of the importance of the Hwmphriesianus-zone in 
South Dorset, and may have its origin in the opinion expressed by the late Dr. 
Wright as to the position of the “ fossil-bed” at Bradford Abbas. 

Although there is considerable variety in the mineral composition of P,, yet the 
matrix of a majority of the Gasteropoda is a pale grey marly limestone, which is 
very characteristic of this bed wherever it occurs between Burton Bradstock and 
Bridport Harbour. According to the degree to which this bed is ironshot, browner 
tints, more characteristic of the Dorset Inferior Oolite, are seen to prevail. On 
the whole, however, the bed as here developed seems to work rather more kindly 
than is often the case, and as the fossils are in good spathic condition, it has often 
been possible to develop them with a considerable degree of accuracy. My collector, 
Mr. Bloomfield, has been very successful in this respect, and specimens of Spinigera 
recurva, sp. n., with most of the spines attached, and other good fossils have rewarded 
his efforts. As we shall perceive in the sequel the Gasteropod Fauna of this bed 
is very distinct, and may be traced for some distance in South Dorset, nor is it 
difficult to see what are its approximate equivalents in other parts of No. 1 District. 
Moreover, its Gasteropoda are clearly those of the Bajocian (understanding this 
term to include the Humphriesianus- and Parkinsoni-zones only). They are fairly 
different from the much lower Bajocian beds at Oborne, and present a striking 
contrast to those of the infra-Bajocian “ fossil-bed ” of Bradford Abbas, which, as 
we have already seen, belongs to Deslongchamps’ “ Marnes Infra-odlithiques.” I 

5 


34 GASTEROPODA OF THE INFERIOR OOLITE. 


might say here, whilst dealing with this subject, that, although the term “ Bajocian ” 
as applied by D’Orbigny was in the main confined to the “beds of Bayeux,” it 
has since been so generally applied to the whole Inferior Oolite that we might 
well call the ‘‘ horizon of Bayeux” Upper Bajocian and all the rest Lower Bajocian. 
At any rate this would sound better than “ Upper Inferior Oolite” and ‘‘ Lower 
Inferior Oolite.” Still it is not strictly accurate, and martinets might grumble: 
we had best restrict ourselves to Upper Division and Lower Division. 

Purpurina bellona, D’Orb., a somewhat elongate variety, is not uncommon in 
this bed, and Onustus ornatissimus, D’Orb., is also characteristic. Both these genera 
are represented by very different species in the “ fossil-bed”’ of Bradford Abbas. 
Purpurina bianor, D’Orb., and varieties or allied species, are also characteristic ; 
and Purpurina inflata, Tawney, likewise occurs. <Alaria hamus, Desl., and Alaria 
Lorieri, D’Orb., or forms very near them, are fairly plentiful. On the whole, 
perhaps, the Normandy fossils are better represented in this bed than in any other, 
though in some respects the two Gasteropod horizons at Oborne may be still richer 
in forms identical or representative of those across the Channel. 

P,. This might be called the Terebratula-bed, from the abundance of what I take 
to be small varieties of 7. spheroidalis ; Terebratula Phillipsit and Waldheimia 
carinata are also characteristic, or at any rate fossils that pass for such species. 
Conical forms of Plewrotomaria occur, and the specimens of Am. Parkinsoni are 
very large. Belemnites are very abundant. Holectypus, a small rounded species, 
is tolerably abundant. There are Gasteropoda here too, but not in sufficient 
numbers to call for any special notice. This shell-bed occurs about the base of 
the second limestone block, and within a very short distance vertically from P,. 
Though well separated in the cliff section it is just possible that in some of the 
quarries hereabouts the two may coalesce. 

P,. A somewhat greater width of oolitic limestone separates this, the topmost 
bed of the Parkinsoni-zone, from the shell-bed last before detailed ; it is about five 
inches thick and contains a narrow species of Belemnite in considerable abundance. 
Am. Parkinsoni is rare but Am. subradiatus is decidedly plentiful, and there occurs 
a very thin Ammonite just at the top, which perhaps, may be regarded as a variety 
of Am. subradiatus. Serpule and Placunopsis are adherent. Monomyaria are very 
abundant, especially Lima pectiniformis and L. duplicata. Many Myacids may be 
noted, and the little round Holectypus (2 H. depressus) is to be found in great 
numbers. Very few Gasteropoda were noted. Upon the surface at the top the 
small Ostree and other shells of the Fuller’s Harth above are adherent. 
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Comparison of the Dorsetshire and Yorkshire Coasts. 


There is, perhaps, no portion of the Inferior Oolite throughout England which 
is so well illustrated_as the Parkinsoni-zone of Burton Bradstock Cliff, even down 
to very minute details, and it is, of course, all the better for not being inflated 
with too much sedimentary matter. As this is the first glimpse of the Inferior 
Oolite in England, for one coming from the south it might perhaps produce an 
exaggerated notion of the importance of the Parkinsoni-zone. 

One cannot help reflecting on the marvellous contrast presented by the section 
of the Inferior Oolite on the Yorkshire coast. Setting aside the enormous 
difference of physical development, we have in the Nerinea-bed of the Yorkshire 
Dogger a fine development of the Murchisone-zone, and this is indeed the only bed 
of the Inferior Oolite which can be regarded as rich in Gasteropoda in that county. 
But owing to the difference of facies even the Murchisone-bed of Burton Bradstock 
Cliff has not much more resemblance to the Yorkshire Dogger than the.beds of 
the Parkinsoni-zone have. It has many Ammonites and no Nerinzwas, whereas the 
Yorkshire Dogger has many Nerinzas and hardly any Ammonites. If we carry 
the comparison a step higher we find the Cephalopoda of the Humphriesianus- or 
coronaten-zone abundant in certain portions of the Scarborough Limestone, 
whereas in Burton Bradstock Cliff this zone is aborted, or so overshadowed by the 
lower part of the Parkinsoni-zone as to produce no impression. Again, on the 
Yorkshire coast there is no paleontological representative of the Parkinsoni-zone, 
so that in all respects the contrast is most complete. 

In every respect, therefore, the marine beds of the Inferior Oolite on the 
Yorkshire Coast differ surprisingly from those of Dorsetshire. Yet despite this 
difference the relative position of the life zones is always the same so far as the 
Cephalopoda afford the means for comparison. It remains to be seen how far this 
holds good for the Gasteropoda. The contrast between the species of Gasteropoda 
in our Lower and Upper Divisions is exceedingly marked throughout the Dorset 
District, where the abundance and excellent preservation of the Gasteropoda admit 
of the fact being proved to demonstration. Possibly the difference may be shown 
to a certain extent in the Cotteswold District (No. 2), but less clearly, I think, in 
the Yorkshire District (No. 4). 


Reverting once more to the Parkinsoni-zone in Burton Bradstock Cliff, it seems 
to me that the Cotteswold divisions of the Ragstone are to a certain extent pre- 
figured in this exposure. Making due allowance for geographical distance and 
difference of facies, I think that P, corresponds in the main to the Upper Trigonia 
Grit, though here fortunately the matrix is quite of a different character, hence 
lithologically there is no resemblance. Moreover, Rhynchonella spinosa does not 
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appear to make any show (I speak rather with hesitation on this point), There 
can be no doubt, however, that in most places throughout the Dorset-Somerset 
district, at all events from the sea coast as far as Castle Cary in south-east Somerset, 
wherever the Upper Division of the Inferior Oolite is at all well developed, a shell- 
bed rich in Gasteropoda is to be found about this horizon, and that in many cases 
it contains Rhynch. spinosa. We shall see this further on, and we shall also see 
that, in some places, there is a tendency to assume the lithological peculiarities of 
the Ragstone. If we grant that P, prefigures the Upper Trigonia Grit, we shall 
have no difficulty in believing that the succeeding beds, including P, and Ps, pre- 
figure the Clypeus-grit, though not exactly corresponding as to details. Neverthe- 
less, I consider that P, is somewhere about the horizon of the globata-bed, whilst 
P,, in the abundance of its Myacids, reminds us of the name given by Lycett, viz. 
Pholadomya-grit, to the uppermost beds of the Inferior Oolite in the Cotteswolds. 
These two beds have not yielded me many species of Gasteropoda here—nothing, 
in fact, of importance—but if they were well worked the case might be different. 

The section above detailed affords us the key to the remainder of the massif of 
Inferior Oolite on its pedestal of Yeovil Sands in this vicinity. Still, there are 
differences, and in one small quarry south of the village of Burton Bradstock, 
where there is an exposure of about five feet, better traces of the Humphriesianus- 
zone seem to exist. A recent road-cutting, leading from the village to the sea 
coast, displays a complete section of the Inferior Oolite Limestone with the under- 
lying impure Siliceous Limestones. Mr. H. B. Woodward, who was resurveying 
this district in 1885, writes as follows :’ ‘‘ This excavation shows nearly the whole 
of the Inferior Oolite (here about fifteen feet in thickness), and the junction of it 
with the Sands beneath. . . . Many fossils were observed, although, owing to the 
difficulty of extracting them, if not to the fear of injuring the banks, few were 
collected. The entire Oolite is here a ‘ Cephalopoda-bed ;’ but the so-called 
Cephalopoda-bed of the Cotteswold Hills is no doubt represented by the upper 
portion of the Sands beneath. The lowest portion of this Oolite represents in a 
broad sense the zone of Aivmonites Murchisone (including the beds with A. con- 
cavus) ; the highest portion represents the zone of Ammonites Parkinsoni. The 
zone of Ammonites Humphriesianus, which is to be found in some quarries east of 
Bridport, does not appear to be distinctly developed at Burton Bradstock, although 
the species is met with in the cliffs and road-cutting.”’ 

The above remarks will serve to afford an idea of those portions of the 
country away from the cliff. But, since many of the specimens procured by the 
most experienced collectors are obtained from old walls, or else from old disused 
quarries, where the fossiliferous blocks lie about in the midst of grass-grown 
sections, there will be a slight element of uncertainty as to the horizon of some of 

1 «Proe. Geol. Assoc.,’ vol. ix, p. 203, 1886. 
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the fossils marked “ Burton Bradstock ” and “ Bridport.” The majority, however, 
undoubtedly come from the horizon which I have distinguished as P,. 

Bripport.—The town itself is on the Middle Lias, but within a moderate dis- 
tance are some important exposures of the Inferior Oolite. Burton Bradstock 
bears 2} miles S.E. The cliff between Bredymouth and Bridport Harbour 2 miles 
S. by E.; Vitney Cross Quarries 3 miles E.; Upper Loders Quarry 3} miles 
H.N.E.; quarry at Poorstock Station 33 miles N.N.E.; Outlier at Symondsbury 14 
miles W. by N.; Outlier at Chideock 2 miles W. by N. Some of these may have 
had more importance formerly than at present, but two of them have yielded many 
interesting Gasteropoda quite lately, viz. Vitney Cross and Upper Loders. 

Virney Cross (see Profile No. 2, p. 38).—There are two quarries here, distin- 
guished as the Limekiln Quarry and Knights Quarry. Both afford good hunting 
ground for fossils, but in the Limekiln Quarry the section is more complete. 

This quarry is extremely interesting, as it serves for comparison with the 
development of the Inferior Oolite in Burton Bradstock Cliff, a distance of three 
miles. We find that the physical conditions are mainly the same; the volume of 
the limestones has not at all increased, the Inferior Oolite is still ‘‘ in a nutshell,” 
and the Parkinsoni-zone maintains its preponderance in every way. 

The lowest bed visible is somewhere about the opalinus-zone, but no paleon- 
tological traces of that horizon are forthcoming. The block with the line of 
Ammonites resembling Am. Murchisone is a hard blue stone with much pyrites, 
and is far from being a pure limestone ; there is a line of a large Astarte along with 
the Ammonites. The irony nodules serve as an excellent physical feature to guide 
us on this horizon. The bed above the irony nodules contains numerous Belem- 
nites; it is in many places a hard, calcitic, ironshot stone like the ordinary 
Dundry matrix. In position it may represent the concavus- or Sowerbyi-beds, and 
probably forms the top of the Lower Division in this quarry, most probably in 
contact, or nearly so, with the base of P). 

The lower half of P,, which we may distinguish as the Astarte-bed, constitutes 
the base of the upper portion of the quarry ; it is well developed, and contains, both 
here and in the adjoiing quarry, a fine suite of Gasteropoda, tallying extremely 
well with species from the same bed in Burton Bradstock Cliff. Fine specimens of 
Spinigera recurva, and many of the characteristic univalyes of Burton Bradstock 
and the neighbourhood of Bridport, may be found here, but the matrix is rather 
harsher to work. In Knight’s Quarry large specimens of Am. Parkinsoni, and a 
small species of Stephanoceras are abundant; Ancyloceras also occurs. The lower 
half of P, is separated from the upper half by about six inches of limestone without 
many fossils; it is rather thinly stocked, but contains a considerable number of 
Ter. spheroidalis, or what passes for that species. 

One of the more remarkable features of the quarry is the great development of 
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Profile No, 2.—Virney Cross Quarry. 


(Section complete.) 
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P,, or the Brachiopoda-bed, the upper portion of which is a complete arabesque or 
shell-entablature ; large specimens of Trigonia costata and other Trigonie occur. 
Brachiopoda are very numerous; hynchonella spinosa, Waldheimia carinata, Tere- 
bratula Phillipsti, and a few T. spheroidalis in the lower part. Several Gastero- 
poda were obtained from this bed in 1885. Ps, the upper shell-bed just under the 
Fuller’s Earth, is nearly two feet thick, and contains one or two peculiar Gastero- 
poda, and notably the only species of Brachytrema I have succeeded in discovering 
from the Inferior Oolite of the Dorset district. 

Loprrs.—An old quarry face at Upper Loders displays pretty much the same 
sequence as at Vitney Cross. At all events the Astarte-bed, P,, is the main 
source of the Gasteropoda which come from here, as is the case almost everywhere 
east of Bridport. The irony nodule-bed with the Murchisone-like Ammonite 
just below is in its place about two feet underneath, then grey calciferous grits 
and brown sand-rock, showing the lithology of the opalinus-zone, though apparently 
without its fossils. 

Beaminster.—This town is five and a half miles due north of Bridport. I do not 
know of any quarries in the town, but there are some in the neighbourhood. 
There are a few Gasteropoda marked “ Beaminster” in the Buckman collection ; 
and some have been sent to me from Mapperton, a village not far off. Judging 
from appearances, this is a neighbourhood where the Parkinsoni-zone has lost its 
predominance, and where such Gasteropoda as have been collected may be safely 
assumed to belong to the Lower Division, though to what stage of the Lower 
Division may not in allcases be clear. There is a quarry at Horn Park, one anda 
half miles north-west of Beaminster, showing nine feet six inches of limestone. 
The Lower Division here is five feet thick, and very full of Cephalopoda. The 
upper four feet six inches of this quarry consists of yellowish Oolite poor in fossils, 
which probably belongs to the Upper Division, though its rich shell-beds have dis- 
appeared. All this favours the supposition that “‘ Beaminster” specimens may be 
set down either to the concavus- (Sowerbyi-) zone or to the Murchisone-zone. There 
is an exposure likewise at a place called Wadden Hill (marked Stoke Knap in the 
map) not far from Horn Park, where the opalinus-zone appears to be fossiliferous, 
since I have a specimen of the Am. torulosus from here, and two or three 
indifferent Gasteropoda. 

Broapwinsor.—Three and a half miles north-west of Beaminster. This has 
been an important quarry for many years. The face of stone is about eight feet 
four inches thick, and presents no very definite shell-bed. There is abundance of 
T. Phillipsii in the upper beds, and of 7. spheroidalis lower down. The whole is 
in the Upper Division and probably in the Parkinsoni-zone, thus forming a marked 
exception to all other quarries in this neighbourhood. 

Drympron, one and three quarter miles north of Broadwinsor.—Going still 
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northwards, this is the next exposure met with. It is a small quarry three miles 
south-west of Crewkerne Station. There is about six feet of stone in three blocks. 
The whole is probably in the Murchisone-zone, if not lower. Waldheimia anglica 
is very abundant, and the place is remarkable for very pretty species of Trochus or 
Delphinula. This is the most western point of any of the quarries noted. 

Hasurpury (see Profile No. 3, p. 41).—One and three quarter miles north-east 
of Crewkerne Station. This is a place of considerable importance as a quarry, but 
it is more remarkable for Hehini and Conchifera than for Gasteropoda. Isocardia 
cordata is a noteworthy fossil here, since its occurrence in Dorsetshire has not 
often come under my notice. 

It must be allowed that Profile No. 3 is very inferior in interest, for our 
purpose, to the two preceding, since but few Gasteropoda are noted from this 
quarry. I have introduced it mainly to show the preponderating importance of 
the Lower Division, and especially of the MJurchisone-zone in this area. The 
‘massive shell-bed with keeled Ammonites”’ certainly represents nothing higher 
than the concavus- (Sowerbyi-) zone, whilst all the rest must be in the Murchisone- 
zone or lower. ‘The Gasteropoda are probably on the same line as at Drympton, 
which I conceive to be towards the base of the Murchisone-zone. 


Résumé of the south-western half of the Dorset-Somerset District. 


On the coast and for some miles inland the Lower Division of the Inferior 
Oolite is only feebly represented as a limestone, and, although there is an 
interesting shell-bed, associated with a line of irony nodules, which may be traced 
for some miles, containing the fossils of the Murchisone-zone, yet the development 
and also the fossils of the Upper Division, and notably of the Parkinsoni-zone, 
greatly preponderate. Near Beaminster, and north of that town as far as Hasel- 
bury, the very reverse of this state of things obtains. With the single exception 
of the quarry at Broadwinsor all the fossiliferous exposures known to me are in 
the Lower Division, and for the most part low down in that division, which is 
thicker than towards the coast. 


It now remains to consider the north-eastern half of the Dorset-Somerset Dis- 
trict, and we commence our researches in the vicinity of Yeovil Junction. 

Kast Coxer.—Two and three quarter miles south-west of Yeovil Junction. I 
have not been here myself, but am informed that there is only about three feet of 
limestone. The fossils are those of the Murchisone-zone, and especially Cirrus. 

Srororp.—The limestone quarry is a few hundred yards west of Yeovil Junc- 
tion. The Inferior Oolite Limestone is only a few feet thick, but affords a very 
complete section, which may be traced to the base of the Fuller’s Earth. Itis more 
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Profile No. 3.—HasELBury QUARRY. 


Section incomplete. 
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1 It is not always easy to separate and distinguish between the fossils of the opalinus-zone and 
those of the Murchisone-zone 
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or less a repetition, on a reduced scale, of the Bradford Abbas section. Gastero- 
poda from more than one horizon are far from scarce. The Lower Division 
preponderates. 

Stoford Sands Quarry.—No Gasteropoda are known to me from here, but it is 
interesting as containing a shell-bed about forty feet below the Inferior Oolite 
Limestone with Am. radians, Am. Moorei, &c., plainly showing where the horizon 
of the Gloucestershire Cephalopoda-bed must be sought. Mr. H. B. Woodward 
considers that these shell-beds occur at more than one level in the Yeovil Sands. 

Braprorp Appas.—There has been more than one quarry worked in this parish ; 
and it can hardly be doubted that many of the fossils from these quarries and 
from Stoford, &c., are labelled and quoted ‘‘ Yeovil,” which town happens to be on 
the Middle Lias. 

Although there is only about twelve feet of limestone here, the life-history of 
the Inferior Oolite is well represented in this quarry, which may be compared with 
the cliff section at Burton Bradstock (Profile No. 1) of about the same thickness. 
I have no Gasteropoda from the lowest or opalinus-zone, if indeed it occurs here, 
but the Paving-stone bed is an excellent repository of the fossils of the Murchi- 
sone-zone, which may be also proved in the railway-cutting, a short distance to 
the south. Thirteen inches of stone in this quarry are the Dorsetshire represen- 
tatives, in all probability, of most of the fimbria-stage of the Cotteswolds. This 
may be shown by the Ammonites. The resemblances between the Gasteropoda 
of the two regions is less obvious. Indeed, we are never so strongly reminded of 
the differences between the two districts as at Bradford Abbas, because it is here 
that the Murchisone-zone has been most successfully worked for fossils, so that 
comparisons are more possible than elsewhere. 

The following is an extract from an Excursion Report of the Geologists’ Asso- 
ciation’ with reference to this bed. ‘ The ‘ Paving-stone bed’ is a slabby ironshot 
Oolite, which comes off just above the ‘ Dew-bed,’ and is used for gutters, &c. 
The true Harpoceras’ Murchisone occurs here, as also the var. Bradfordiensis, 
S. 8. Buckman. That author says of H. Murchisone that it marks a distinct zone 
which is just on the top of the Sands or passage-beds. This zone is about a foot 
thick at Bradford Abbas, but about three or four feet at Corton and Hawthorn 
Downs.” At Bradford Abbas the Gasteropoda of this zone are in fairly good 
spathic condition, though not equal to the bed above. The matrix is a rather 
harsh calcareous rock, yellowish for the most part where the iron is peroxidised, 
and moderately ironshot. Sometimes the shells have perished considerably. It is 
not at all times certain that the fossils have not been mixed somewhat with those 
from the bed above, with which no doubt they are closely allied. Certain genera, 
however, are greatly predominant, such as Cirrus, though this is probably less 

1 «Proceed.,’ vol. ix, No. 4. 2 Now called Ludwigia. 
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Profile No. 4.—EKast Hitt Quarry, Braprorp ABBAS. 
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abundant than at Stoford and Coker. The species of Amberleya, too, are rather 
numerous, and differ somewhat from those of the Sowerbyi-bed; there are also 
species of Onustus allied to O. pyramidatus, Phil., which seem rather peculiar. 

The real “fossil-bed”’ of Bradford Abbas occurs in two blocks. This stone 
when peroxidized is also a yellow ironshot Oolite, but it is much softer and more 
marly than the Paving-stone bed. Hence it is favorable for development, and few 
fossil-bearing rocks in the English Oolites work better. The fossils are in good 
spathic condition for the most part, but there is some variety in this, as also in 
the matrix, due probably to slight differences of position and possibly of horizon. 
As regards the name Sowerbyi-bed, since none but the initiated can pretend to know 
what the ‘true Sowerbyi” is like, it is difficult to say whether it occurs here. 
Mr. 8. 8. Buckman, if I remember rightly, once told me that it was very scarce. 
The most characteristic Ammonites of this bed, and indeed of this horizon through- 
out North Dorset, are those allied to Am. concavus, which we must regard as a near 
relative of Am. Murchison. As far as my experience goes, if the “ true Sowerbyi”’ 
has any resemblance to Sowerby’s figure in the ‘ Mineral Conchology,’ that form is 
far more common in the so-called Sauzei-bed of Oborne than in the so-called 
Sowerbyi-bed of Bradford Abbas. It may be that in that part of Germany whence 
Oppel, and after him Waagen came, the true Sowerbyi is plentiful in the bed that 
bears its name, but such is not the case with us. Now, there can be no doubt, as I 
hope has been already made clear, that the zone in question corresponds to a por- 
tion at least of the Norman “ Maheére ;”’ indeed, this is shown to be the case by 
Waagen himself. Yet I cannot find in the works of M. Eugéne Deslongchamps 
any evidence that the “true Sowerbyi”’ is in any way characteristic of the Norman 
** Mahére,” though Am. concavus is held to be so. As this is the most important 
bed for Gasteropoda hitherto discovered in the English Oolites, there should be as 
little obscurity as possible about its position in the geological scale, and we should 
endeavour, for the Dorsetshire District, to seek our parallels in Normandy rather 
than in Wurtemberg. Since it is recognised as the Sowerbyi-bed, let it be known 
that in this country the recognition can only be granted on the /ucus a non lucendo 
principle, and that the name concavus-bed or beds would with us be far more 
appropriate. 

It may interest some of the readers of the Paleontographical Society to know 
that this remarkable bed, which was sedulously worked for many years by the late 
Professor Buckman, attracted the attention of the late Dr. Wright. In the year 
1856 the results of his impressions on North Dorset were published in the 
‘Quarterly Journal of the Geological Society ’ (vol. xiii, p. 309). Dr. Wright was 
then disposed to correlate the Bradford Abbas fossil-bed with the Frocester 
Cephalopoda-bed, or zone of Am. radians, and he named it the Cephalopoda-bed, 
which for him formed a portion of the Lias. Hence Professor Buckman complained 
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that he saw in some collections fossils from his own fossil-bed at Bradford Abbas 
marked “ Lias.” Now, if we regard the ‘ Marnes Infra-oélithiques”” of Hugtne 
Deslongchamps as forming a portion of the Lias, then the concavus- or Sowerbyi- 
bed of Bradford Abbas will fall into that category ; but in this case the greater part 
of the Inferior Oolite in England will have to be relegated to the Lias, a proposition 
which must not be entertained for a moment. At the same time it cannot be too 
often insisted on that our Sowerbyi-bed forms no portion of the Oolite of Bayeux. 
It distinctly belongs to the Lower Division of the Inferior Oolite, and constitutes its 
highest member. Hence we shall find that the Gasteropoda differ considerably 
from those of the Bayeux Oolite, and that is one reason why so many species 
hitherto unknown are found there. It follows from this that Dr. Wright was 
equally mistaken when, rushing from one extreme to the other, he afterwards 
placed the Bradford Abbas fossil-bed in the Humphriesianus-zone (‘ Quart. Journ. 
Geol. Soc.,’ vol xv). 

Amongst the Gasteropoda of the “ fossil-bed”’ there are several species of 
Purpurina, some decidedly new. Spinigera is well represented, and that too by 
some new and curious forms. The species of Alaria are not without resemblance 
to those described by Schlumberger from the Hast of France. As regards 
Cerithium, the prevailing species in the beds of Bayeux are here represented by 
related rather than by identical forms, whilst the rarer and less widely distributed 
species would appear to be altogether different. Much the same may be said with 
regard to the other genera, and if we seek for a complete antithesis in England, it 
may be sought in the almost equally rich shell-bed (P,) at Burton Bradstock, 
which contains extremely few species identical with those of the bed now under 
consideration. The exact equivalents of the ‘“Sowerbyi-bed,” as known in North 
Dorset, are by no means clear in the Cotteswolds, nor, for the matter of that, in 
any other part of England, so far as I am at present aware. 

The two thin beds which succeed in the quarry are of but little interest for us. 
The “ rotten-bed,”? which is so full of Astarte obliqua, may possibly be an attenuated 
representative of the Hwmphriesianus-zone. In point of thickness more than half 
the quarry belongs to the Parkinsoni-zone. Here we would fain institute a 
comparison with the same zone as developed at Burton Bradstock. The condi- 
tions are different, however, and we can hardly see in the marl-bed with T. Morieri 
the exact equivalents of P,. Nevertheless, both here and in the white limestone 
above, the species of Gasteropoda which do occur are mostly identical with those 
noted from the same horizon on the coast. 

Harrway-Hovse Quarry is rather nearer to Bradford Abbas than to Sherborne, 
and to some extent partakes of its nature and characteristics. I do not know of 
many Gasteropoda having been obtained from here. The usual grey calciferous 
grit called the “* Dew-bed” forms the base, and above this occur some four feet of 
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massive and partly ironshot limestone, full of keeled Ammonites, many of which 
belong to the concavus group. Terebratula perovalis, var. ampla, is characteristic 
of the higher block. Mr. Whidborne has obtained a few good Gasteropoda from 
here, which appear to me to have been procured from the concavus-bed or beds. 
These then belong to the Lower Division. : 

A few inches of rather fossiliferous brash, with many Astarte obliqua, separates 
the concavus-beds from the undoubted Parkinsoni-beds. Very large specimens of 
the var. Dorsetensis are obtained from the lowest beds, which also have yielded a 
few Gasteropoda. A great physical change comes on here in the thickening of 
the Upper Limestones above the main fossil-bed, the total thickness of limestone 
exceeding thirty feet, which is very different to anything hitherto noted, where 
the usual thickness of the Inferior Oolite Limestone has not much exceeded 
twelve feet. 

Lovusr Hitt.—This place is near Halfway House. I have not been to it myself, 
but there is said to be a thin ferruginous bed which yields fossils of the 
Humphriesianus-zone. I havea great many specimens of Pleuwrotomaria from here, 
but few if any are fit for figuring. 

SHERBORNE.—T'wo and a half miles east of Halfway House. There are several 
quarries, especially towards the north-west of the town, where the Inferior Oolite 
has been worked. Immense numbers of Ammonites have been obtained from 
these, and from excavations for houses. More than one zone is well developed, but 
as I have few if any Gasteropoda from here, a detailed description would be super- 
fluous. The fossils show that there is a rich development of the Humphriesianus- 
zone, but the bulk of the limestones, nearly forty feet thick altogether, are in the 
Parkinsoni-zone, which has yielded lately a splendid specimen of Megalosaurus Buck- 
landi, von Meyer. Speaking generally, however, the neighbourhood of Sherborne, 
especially Oborne and Milborne Wick, is famous for a good development of the 
Humphriesianus-zone. Indeed, this immediate neighbourhood is the only one in 
the Dorset-Somerset District where beds of that age occur to any extent. 

Oxorne (frogden Quarry).—Ilf Burton Bradstock gives us the Gasteropoda of 
the Parkinsoni-zone to perfection, if Bradford Abbas is still more famous for the 
Gasteropoda of the Murchisone- and Sowerbyi-zones, in this quarry we possess the 
best example which England affords of the beds of Bayeux—the ‘odlithe ferru- 
gineuse,” which is mainly characterised by Stephanoceras and Spheroceras—in 
other words, the zone of Am. Humphriesianus. The traveller from Normandy by 
the route we have taken might well wonder what had become of D’Orbigny’s 
typical Bajocian, but here it is at last. 

Beginning from the base as usual, we note that the Lower Division of the 
Inferior Oolite is not represented by fossils in this quarry, though it is probably 
represented by some of the massive series of calciferous grits, which extend for a 
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Profile No. 5.—Froegpen Quarry. 


Parkinsoni-zone, continued. 
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considerable depth below the worked stone. The top of this series would be the 
“solid block of bluish-grey limestone,” on which the so-called Sauzei-bed reposes. 
This Sauzei-bed is one of the most remarkable fossil-beds in Dorsetshire, and has 
mixed relations, no doubt, both with the Lower and Upper Divisions of the 
Inferior Oolite, though in drawing the line we must concede it to the Upper 
Division, This is another case of a misnomer, as far as Frogden Quarry is 
concerned, since it contains hardly any specimens of Spheroceras Sauzet. Most 
of the Ammonites are keeled, which at first sight would militate against its being 
placed in the Upper Division. Again, what I conceive to be the *‘true Sowerbyi,” 
or something very near to it, is far from being uncommon in this bed. All we can 
say, therefore, is that probably somewhere or other Spheroceras Sauzei does 
characterise a bed which is about the same horizon, and contains a somewhat 
similar facies to this one. 

The Gasteropoda in the Sauzei-bed are abundant and well preserved, and the 
matrix is on the whole favorable for extraction, being a soft, whitish limestone 
with green (? glauconitic) grains passing into the ironshot Oolite of the bed above. 
For the sake of distinction, and as indicating the position assigned to it, I call this 
bed Hj. The Gasteropoda seem to present forms that are intermediate between 
the ‘* Sowerbyi-bed”’ of Bradford Abbas and the more recognised species of the 
Humphriesianus-zone. It is very rich in Plewrotomarie@, another characteristic 
which it shares with the beds of Bayeux; in some other respects it seems to possess 
features of its own. 

At Milborne Wick the Sauzei-bed (H,) seems more or less blended with the 
main Humphriesianus-bed (H,), nor do 1 know of the distinctive development of 
this sub-stage anywhere else throughout the country. 

The main mass of the Hwmphriesianus-zone (H,) calls for few remarks. It is 
not particularly rich in Gasteropoda as far as my experience goes. Probably some 
of the specimens from H, in an ironshot matrix ought rather to be referred here. 

The remaining sub-stage of the Hwmphriesianus-zone (H;) deserves a little atten- 
tion on our part. It is a thin bed of brown ironshot Oolite, mostly of a peculiar 
character, which lies just above a bed very full of Terebratula spheroidalis. There 
is a most curious admixture of Ammonites. Am. Martinsii is common high up, 
and several species of Cosmoceras and Oppelia abound. Cosmoceras Niortensis and 
allied forms are especially numerous, and there occurs the curious little Am. 
cadomensis, which may well give its name to the bed, simply as a local name. 
Probably neither Am. Humphriesianus, nor Am. Parkinsoni properly so called occurs 
here, and it is evidently debateable ground between the two zones. It contains 
numerous species of Astarte, and many Gasteropoda. This horizon, or sub-stage, 
cannot be very far from that of P,; at Burton Bradstock. However, this must be 
lower in the geological scale, though not much. The Gasteropoda occur for the 
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most part in a brown-coloured rock of very meagre touch, more or less charged 
with ironshot ova which have a great tendency to fly upon fracture, leaving cavi- 
ties which give the rock a somewhat carious aspect. This bed has greater resem- 
blance to the usual Dundry matrix than any fossiliferous bed with which I am 
acquainted in Dorsetshire, and its Gasteropoda are in a peculiar condition in many 
respects. A very characteristic fossil is Pseudomelania coarctata or turris, and 
this fossil shows the fine spiral lines in many cases to great perfection. This like- 
wise is almost the only bed known to me in England where the wavy colour bands 
of Pseudomelania are preserved to any great extent, as in the Normandy beds. 
The species of Gasteropoda for the most part have strong affinities with those 
of H, and H,, yet with certain differences which deserve to be recorded. 

In order to show the degree of analogy, not to say of similarity, which exists 
between the remarkable exposure at Oborne and the “ Oolithe ferrugineuse”’ of 
Normandy, I give an abstract of Hugéne Deslongchamps’ remarks with reference 
to its development in the Department of Calvados.’ He observes that this forma- 
tion, never more than two métres in thickness, forms the base of what is for him 
the Inferior Oolite in the greater part of the Department. It is composed of a 
yellowish or greyish limestone, sometimes more or less siliceous, and contains a 
quantity of ironshot (ferruginous) Oolites which give it altogether a peculiar 
aspect. It is besides remarkable for the enormous quantity of Cephalopods, 
Gasteropods, and Bivalves which it contains. It is possible to distinguish in most 
cases three beds. 

The lowest of these is a kind of conglomerate or rather nodular bed, which 
contains remanié fossils from the upper part of the ‘“ Marnes Infra-oolithiques,” 
which, as we have already seen, corresponds in the main to the Lower Division 
of the Inferior Oolite. Hence in Normandy there is a break between the Lower 
and Upper Division, and this break is still more marked in the greater part of 
the Dorset District; since, in most places, only a doubtful fragment of the 
Humphriesianus-beds intervenes between the Lower Division and the Parkinsoni-zone. 
It may be a matter of doubt how far the lowest bed of the ‘‘ Oolithe ferrugineuse ” 
corresponds to the so-called Sauzei-bed of Oborne, except that it seems to contain 
a considerable mixture of Ammonites (Am. Sowerbyi amongst the number) and a 
crowd of Gasteropods, amongst others great Pleurotomarias so characteristic of 
the true * Oolithe ferrugineuse.”’ 

The second and thickest bed, says M. Deslongchamps, is the true ferruginous 
Oolite, the hardness of which is usually considerable, and which is pierced by small 
ironshot Oolites. This formation, the richest of all in fossils, appears to be 
characterised by Am. Humphriesianus, which here acquires a great size. We can 
scarcely fail to recognise in this the main mass of ironshot Oolite at Oborne (H,), 

1 Op. cit., p. 105. 
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which is enormously rich in large Cephalopods, though not quite so good for 
Gasteropoda as the top and bottom beds of the series. 

In the Department of Calvados there is a third bed where the ferruginous Oolites 
become scarce and less well defined. This is characterised by the abundance of 
Am. Niortensis and Am. Parkinsont interruptus, by large varieties of Plewrotomaria 
mutabilis, by Pl. bessina and Pl. scalaris, and by ** Turbo” duplicatus. Specimens of 
Terebratula spheroidalis are more abundant than in the second bed, and Ter. Phil- 
lipsit may be noted. This description probably fits better with our Cadomensis- 
bed (H;) than either of the other two with their presumed equivalents. The abund- 
ance of the peculiar group of Cosmoceras indicated by Am. Niortensis and Am. 
Parkinsoni interruptus is very suggestive, since this is exactly what we find in H, 
at Oborne. Just as coming events cast their shadows before, so did these pre- 
cursors of the grand army of Cosmoceras prepare the way for the reign of Am. 
Parkinsoni which was shortly to set in. 

Mitsorn Wick.—This is a roadside exposure, one and three quarter miles 
north-north-east of Frogden Quarry, where a peculiar phase of the Humphriesianus- 
zone presents itself. About nine feet of rock is exposed, of which the lower three 
feet are simply calciferous grits (Dew-beds). The ‘‘ fossil-bed ” is about eighteen 
inches thick, and consists for the most part of a softish white limestone, not unlike 
the marl with green grains at Oborne. In the upper part are numerous species of 
Spheroceras, whilst in the lower part Am. Humphriesianus and Am. Braikenridgii are 
not uncommon. Ter. spheroidalis occurs in the upper part of the fossil-bed. But 
few Gasteropoda are quoted from here. : 

Development of the Humpnrinstanus-zone in Dorset—Somerset.—A line drawn 
from near the town of Sherborne in a north-easterly direction to Milborn Wick 
(Somersetshire) is about three miles in length, and this line coincides with the 
principal development of these beds in No.1 District, a development by far the 
most important in England, though the zone is very well represented at Dundry. 
Henceforth, as we pass northwards into Somersetshire, the character of No. 1 
District undergoes considerable modification. 


Corton Down Quarry.—Between three and four miles due north of Sherborne. 
The Lower Division is again well represented here, since many specimens of 
Am. Murchisone are quoted. No traces of the Humphriesianus-zone were observed 
by me. 

Beyond this the exposures are lacking in interest from our point of view until 
we arrive in the neighbourhood of Castie Cary. To the south-east, east, and 
north-east of this town are three exposures in the Inferior Oolite, which have 
yielded a fair number of Gasteropoda. As this is a district but little known, the 
following particulars may be interesting. 
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Wootston Quarry.—Seven miles north by east of Sherborne, and three and a 
half miles south-east of Castle Cary. About seventeen feet of limestone are worked 
in this quarry, the whole of which is probably in the Parkinsoni-zone. It is note- 
worthy that the Cephalopod facies hitherto so characteristic of No. 1 District 
here begins to fail us, and immense quantities of Brachiopoda characterise the beds. 
As the same facies is still better shown in Grove Quarries, together with probably 
a more complete section, I will at once proceed to their description. 

Grove Quarrins (see Profile, p. 52).—One and three quarter miles east-south- 
east of Castle Cary. The South Quarry is nearer to Shotwell Farm than to Grove 
Farm. The face is not so well weathered, but here, as in the other quarry and 
also at Woolstone, the fossils are mainly obtained on fissure surfaces. The stone 
itself will not work so as to admit of the fossils being extracted along the partings, 
like the stone of Bradford Abbas and elsewhere. Hence, only those specimens 
which weather out are obtained. This peculiarity would seem to hold good 
throughout the same horizon in No. 2 District likewise. 

This particular quarry has the advantage over the others that it seems to afford 
a tolerably complete section of the Inferior Oolite Limestone at this point. The 
basal bed, only a few inches thick, is most probably in the Lower Division resting 
directly on the sands. For palzontological purposes, therefore, everything outside 
the Parkinsoni-zone is atrophied in this immediate neighbourhood. The brown 
limestones in thick blocks, measuring about nine feet, constitute the most 
interesting feature, and if these beds require a name we might call them the 
Trigonia Grits. The rare presence of Am. Parkinsoni at the base is quite sufficient 
to make us feel safe as to the geological position. Roughly speaking, we may 
represent this fine mass of fossiliferous rock as being on the horizon of P, of the 
coast-section, and as the representative of the Upper Trigonia Grit of the 
Cotteswolds, which it does to a certain extent prefigure. It is, however, richer 
in Gasteropoda than the Upper Trigonia Grit and thus helps to maintain the 
character of the Dorset-Somerset District in spite of its poverty in Cephalopoda. 
In the north quarry, which is more properly speaking Grove Quarry, the Trigonia 
Grit is about the same thickness (nine feet), and the joint face of these beds was 
one mass of fossils before the chisels of collectors began to deface the entablature. 

The species of Gasteropoda are clearly those which distinguish the lower beds 
of the Parkinsoni-zone throughout the district, and have certain affinities with 
some of those of the Hwmphriesianus-zone, but hardly any with the Gasteropoda 
of the Lower Division such as are obtained in abundance at Bradford Abbas. 
Owing to the rough nature of the matrix the specimens cannot be placed in the 
first rank as to condition. Varieties of Cerithium sub-scalariforme and the so- 
called ©. contortum are plentiful. The latter is especially characteristic of this 
horizon, and may be traced even into the Cotteswolds. 
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The upper beds at Woolston, Shotwell, and Grove contain a scattering of 
Brachiopoda including Rhynch. spinosa, and in the two latter there is a distinct 
Terebratula-bed chiefly made up of a variety of T. globata. These beds then 
would seem to prefigure the Clypews-grit ; and on this horizon, if anywhere in the 
Dorset-Somerset District, specimens of Nerina, which has hitherto failed the 
collector, should be sought. 

Pircoms Roap.—Two and a half miles east by north of Castle Cary. This is 
the last exposure in No. 1 District of beds containing any noteworthy quantity of 
Gasteropoda. It is a small roadside section. Reposing directly upon soft 
yellow sand-rock, believed to form part of the “ Yeovil Sands,” is (1) a calcareous 
or subcalcareous bed with shells, fourteen inches thick ; (2) a rich shell-bed with 
many Cephalopoda and some Gasteropoda, thirty inches thick; and (3) pale- 
coloured limestones, of which three or four feet are exposed in the road cutting. 
After the experiences of Grove and Woolston this is certainly a surprise, since this 
*fossil-bed”’ is clearly not in the Parkinsoni-zone. The prevailing Ammonites 
are keeled, and may be on the horizon of those in the Sowerbyi-bed at Bradford 
Abbas. Perhaps we may obtain further evidence. 


Résumé of the North-eastern half of the Dorset-Somerset District. 


One very striking feature is the difficulty of predicating for any given neigh- 
bourhood on what horizon the main fossil-bed shall lie. All the zones, except 
perhaps the opalinus-zone, are well represented, and teem with most beautifully 
preserved Gasteropoda, some in one place and some in another. ‘Consequently 
this has for years been the favourite hunting-ground of collectors. A very con- 
siderable proportion of the Gasteropoda selected for description in the accompany- 
ing Memoir are from this division of No. 1 District, and they are on the whole in 
by far the best state of preservation. Compared with these the Gasteropoda of 
the remaining districts are disappointing. 


Border region of the Mendips. 


If we allow, for purposes of delimitation, that the prolongation of the Mendip 
axis shall be considered to divide District No. 1 from District No. 2, yet there is 
a considerable portion of the Inferior Oolite outcrop on both sides of this axis 
which contains no shell-beds with Gasteropoda, and with which we need not 
trouble ourselves. The country from Bruton to Radstock, a distance of twelve 
miles if measured in an air-line, but more if we trace the edge of the outcrop in 
the neighbourhood of Frome, will be comprised in this border region. ‘This 
presents many features of interest to the physical geologist, containing in some 
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places, and notably near Doulting and Cranmore, under the very shadow of the 
Mendips, thick beds of freestone of Inferior Oolite age, as also at Old Ford, near 
Frome. The well-known section at Vallis, where something like fifteen feet of 
Inferior Oolite rests on the Carboniferous Limestone, seems to show that only beds 
of the age of the Clypeus-grit were deposited upon the old ridge at that spot. 
Why the vicinity of the old reef should have been unfavorable to the accumula- 
tion of shell-beds with Gasteropoda is very difficult to say. But we find in all 
cases the border regions to be less rich than the central parts of the several dis- 
tricts or basins. 


Devas or THE Corresworp Disrrict. (No. 2.) 


In a sense strictly topographical the country between Frome and Bath can 
scarcely be regarded as forming part of the Cotteswold Hills, though, to a certain 
extent, a physical continuation of that range. The exposures of Inferior Oolite 
throughout this portion of No. 2 District are neither numerous nor important in a 
palzontological sense. We have already seen that thick beds of pale-coloured 
oolitic rock (freestones) on both sides of the Mendips replace the rich shell-beds 
and ironshot Oolites of No. 1 District. This phase continues for some distance 
north of Frome. The evidences of Gasteropoda are slight, yet not devoid of 
interest ; there is, however, one great drawback, viz. that most of these fossils are 
in the condition of casts. The high ground north of Radstock is capped by a sort 
of plateau of Inferior Oolite, and here the following exposures were examined. 

Cran Down.—One and a half miles north-west of Radstock. There are several 
shallow pits on this down, where the upper beds of the Inferior Oolite have been 
worked. Of the general development of Inferior Oolite at this spot, and whether 
there is any representative of the Lower Division, Iamignorant. The unconformity 
must be considerable, since the Inferior Oolite is represented in the Survey map as 
resting on Lower Lias ; in one pit, where seven feet of beds are exposed, the upper 
portion consists of a shivery whitish limestone with a variety of Terebratula globata 
scattered about, and containing a shell-bed with Zrigonia and Nerina in casts, 
also Natica Bajocensis and a small Trochus. Below this is a much harder block 
of stone. Nerinea occurs in casts, rather numerously at the top, and also in a 
shell-bed lower down. There is more than one species, but Nerinea Guisei is 
most probably one of them. As we shall see subsequently, this is a very well- 
marked horizon in the Olypeus-grit, and it is extremely interesting to have obtained 
proofs of it thus early in our examination of the Cotteswold District. As far as 
we know at present, this is the most southern locality in England where Neringa 
has been found to occur in the Inferior Oolite, and abundantly too, since there are 
no less than three shell-beds traceable here. | 
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Rep Post Quarry.—Due north of Radstock on the Bath road. There are 
twenty-one feet of beds exposed here, made up of oolitic grains and comminuted 
shelly matter in small granules. It is pale in colour, but weathers brown, and 
may be regarded as an inferior freestone. There area few fossils here and there, and 
low down occur traces of a Trigonia-bed, but the most interesting feature for us 
is a line of hardish stone, between three and four feet from the top, which contains 
casts of a Nerinea with very complicated folds (Ptygmatis). We cannot help con- 
trasting these thick and comparatively unfossiliferous exposures, entirely confined 
to one zone of the Inferior Oolite, with the dozen feet or so of Burton Bradstock or 
Bradford Abbas, full of organic remains, and exhibiting, if not the entire forma- 
tion, yet most excellent representatives of both the Upper and Lower Divisions. 
There are a few other exposures in this neighbourhood of the same horizon con- 
taining Nerinea, and notably one at Carnicor. 

Twerton Hitt.—We pass over a considerable extent of country without finding 
much of interest in the Inferior Oolite, until within one and three quarter miles west- 
south-west of Bath. At the Mission Chapel there are two exposures, one on either 
side of the road. In that on the east side the Fuller’s Earth may be seen atop, 
and below this about fifteen feet of rough freestone is worked. The upper portion 
is very white and chalky. About ten feet down the stone becomes firmer, and 
here occurs a shell-bed in very fine Oolite, which contains Nerinea Guisei and 
another species, also an Alaria and numerous Trigonia, Ostree, &e. 

On the opposite side of the road is a disused quarry, where the face of rock is 
somewhat limited. Towards the top is a shell-bed with Nerinwa and corals, and 
hereabouts may be noted Ceromya striata, Pholadomya Heraulti, and several 
species of Myacites, some in a vertical position. This deposit rather reminds us 
of the Pholadomya-grit, a term given by Lycett to the series of beds usually known 
as the Clypeus-grit. The point to observe here is that, although there are fifteen 
feet of rock, only the very highest series of beds are exposed, and these contain 
Nerinea, like their equivalents near Radstock. 

Miprorp.—Three miles south-south-east of Bath. Owing to a cutting on the high 
road we obtain here a complete section of the Inferior Oolite Limestone—the first 
that we have seen in No. 2 District. There is probably about forty feet of rock, and 
the whole of this mass belongs to the Upper Division. Indeed, we may go closer 
than this, and regard it as mainly, if not wholly, within the Parkinsoni-zone, since 
Ammonites Martinsii occurs quite in the lower stage, which appears to me to re- 
present the Upper Trigonia Grit of Stroud and Cheltenham. In that case the 
Inferior Oolite Limestone of this section would be the equivalent of the entire 
Upper, and part of the Lower, Ragstones of the Cotteswolds proper. There are 
but few Gasteropoda from here, and I should scarcely have ventured to say so 
much about it but for the fact that the Midford Sands, which underlie this limestone, 
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have been taken to represent the Sands of the Gloucestershire Cephalopoda-bed. 
Tn default of fossil evidence this is a dangerous assumption, since the whole of the 
Lower Division of the Inferior Oolite is absent as a limestone, and may possibly be 
represented by the upper portion of these same Midford Sands. 

Fresurorp.—This is a section in the Avon valley about four miles south-south- 
east of Bath. Only a portion of the Upper Division of the Inferior Oolite is seen here. 
It contains a Clypeus-grit Fauna, and there are traces of the horizon of Nerinea 
Guiset. 

The sections above detailed, from Clan Down to Freshford inclusive, may be 
taken to give an idea of the general development of the Inferior Oolite in thelittle 
known country between the Mendips and the Avon valley. Whether the Lower 
Division is developed at all in that area is unknown to me. We should certainly 
expect to find it on the escarpment, where possibly it exists without being quarried. 
But opposite the escarpment, and about eight miles nearly due west of Twerton 
Hill, occurs the remarkable outlier of 

Dunpry Hitt.—This place is one of the most classic in the annals of the Inferior 
Oolite, since so many of Sowerby’s types come from here ; and it has also furnished 
the Bristol Museum with the greater part of the material so well elucidated by my 
lamented friend, Tawney, in the ‘ Dundry Gasteropoda.’ I have already pointed 
out the anomalous character of this exposure of Inferior Oolite. It might be almost 
regarded as constituting a district by itself, so curiously does it combine the 
characters of No. 1 District with those of No. 2. Still, although it les north of the 
Mendips, we must hold that its affinities with the Inferior Oolite of Dorset and 
Normandy far exceed any resemblance which it possesses to the main mass of the 
Cotteswold Oolite. Judging from the fossils, it is probable that more than one 
horizon has contributed its quota to this assemblage; though perhaps the highest 
beds are so loaded with massive Thamnastrea as not to have afforded much space for 
the accumulation of shells. Jn the present condition of the available exposures it 
is by no means easy to construct an intelligible section of the Inferior Oolite in 
this remarkable hill. Instead of going into the question of horizons we must be 
content to take the fossils as we find them in the various museums—at least for 
the present. 


The Cotteswold Hills. 


The range of the Cotteswolds may be said to commence north of the deep 
valley of the Avon, whence it continues in an almost unbroken escarpment for many 
miles. There are no exposures of any importance, as far as I am aware, until we 
reach the neighbourhood of Little Sodbury, some ten or twelve miles from Bath. 
This circumstance probably arises from the facility with which Carboniferous 
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Limestone can be obtained from the vicinity of Doynton, and also to the fact that 
there are several quarries on the plateau in the Great Oolite. The village of Little 
Sodbury is noteworthy as the place whence the Rev. Mr. Steinhauer supplied 
Sowerby with the types of Trochus concavus, T. duplicatus, and T. dimidiatus 
previous to the year 1818 (‘ Min. Conch.,’ vol. 2, p. 180, pl. 181, figs. 3, 4,5). As 
Little Sodbury itself is upon the Lias, these fossils must have been obtained from 
the Inferior Oolite quarries towards the top of the Cotteswold escarpment. The old 
parish pit in Mr. Steinhauer’s time was situated at the very top of the road which 
leads straight up the hill, from the village, and is about half a mile south of the 
large quarry on Horton Hill. 

Horton Hitt Quarry.—This place is such a long distance from any convenient 
town, being about half way between Bath and Stroud, though somewhat nearer 
the latter, that it has always remained more or less a terra incognita to paleonto- 
logists. The exposure is an extremely interesting one, as affording us an insight 
into the development of the Inferior Oolite between the two points. 

Commencing as usual at the base we find a somewhat variable thickness of 
poorly fossiliferous freestones. The top of this series is indurated and bored, 
affording evidence of a used surface, and thereby to a certain extent of uncomformity. 
The exact age of this series is not easy to determine, though it may be safely set 
down to some part of the Murchisone-zone, such as yields the greater part of the 
freestones or fine grained oolites of the Cotteswolds. Below Hawkesbury Upton 
not less than thirty feet of these beds are exposed. 

The break between this and the rich shell-beds with Gasteropoda is most 
complete, lithologically and otherwise. There can be little doubt that these 
courses are the equivalents of the Upper Trigonia-grit of Stroud, &e. T. costata 
is very large and abundant, whilst the Clavellate species are less numerous. No 
Ammonites were found, but Rhynch. spinosa is not uncommon and often of con- 
siderable size. From this series, but especially from the lower course of stone, a 
considerable number of Gasteropods have been obtained. These fossils were 
associated with the large Conchifera in the ordinary way, but weathering for a long 
period had developed them to a considerable extent. Though fairly numerous, 
they are far less so than the Conchifera, &c. This horizon cannot fail to remind 
us of the one at Grove (see Profile No. 6), and there is one fossil here which has 
never yet been found by me, except in this instance, beyond No. 1 District, viz. 
Cerithiwm ? contortum, Desl., so characteristic of the Parkinsoni-beds of the south. 
Once more, then, we gather a rich harvest of Gasteropods on the horizon of P, of 
Burton-Bradstock Cliff. The absence of any representative of the Humphriesianus- 
zone at Horton Hill seems to be complete. Sometimes these beds occur in three 
courses. 

It is extremely interesting to obtain above this a horizon defined by abundance 
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Profile No. 7—Horton Hint Quarry. 


(Section incomplete.) 
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1 In this and the succeeding Profiles it is not intended to imply that the Fuller’s Earth is, in all 
cases, visible in the actual section. 
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of Terebratula near to globata, and especially by Nerinea Guisei, which has never 
failed us since we entered No. 2 District. As we shall see presently, this certainly 
represents a portion of the Olypeus-grit. The upper shelly series, measured in the 
Profile as six feet, is in fact an accidental and extremely variable development, 
since towards the south end of the quarry the shells of this horizon have almost 
disappeared, whilst the highest beds of all represent a phase which is not uncommon 
in the Cotteswolds, but which would seem to possess but little paleontological 
interest. Altogether the Upper Ragstones are very fully developed in Horton 
Hill Quarry. 

Travelling northwards we are able to obtain a nearly complete section of the 
entire Inferior Oolite in the ridge which forms a continuation of Symonds Hall 
Hill on the other side of Wootton-under-Edge. The Inferior Oolite limestones 
are now seen to attain a considerable thickness, and the Gloucestershire Cephalo- 
poda-bed, or zone of Aim. radians, is exceedingly well developed. Above it we 
perceive between thirty and forty feet of freestones (fine-grained oolite and 
broken-shell rock) ; towards the middle of this there is a slight unconformity in 
connection with a bed of Nerinwa. The top of the Freestone series is bored and 
hardened indicating unconformity to a marked extent. The whole of this 
Freestone series belongs in all probability to the Murchisone-zone. Above this we 
perceive a repetition of the Horton Hill sequence, viz. that a representative of the 
Upper Trigonia-grit rests directly on the freestones without any intervening 
Gryphite-grit. At this place, too, Nerinwa Guisei may be found in its usual posi- 
tion in the Clypeus-grit. | 

Namsworta Hi1.—The town is about six miles east-north-east of Wootton- 
under-Hdge, and nearly twelve miles north-north-east of the exposure at Horton 
Hill previously described. Many of Lycett’s specimens, now preserved in the 
Jermyn Street Museum, are labelled “I. O., Nailsworth Hill,” though unfor- 
tunately the horizon is never indicated. As I have myself obtained a considerable 
number of Nerinzas from this locality, I append a complete profile of the Inferior 
Oolite of this district, mainly based upon the exposures on Scar Hill. 

The lowest beds in this section partake of the Wootton and Frocester type. 
At the latter place Oppel’ runs the Lias boundary (Lias-Grenze) between the 
radians- or jurensis-zone, and the opalinus- or torulosus-zone. A few Gasteropoda 
are obtained from this opalinus-zone in different parts of the Cotteswolds, but 
usually their condition is not favorable to accurate determination. 

Considerable attention has been drawn to the small Gasteropods of the 
Lower Limestone, most of which, in addition to being extremely minute, are 
sadly rolled and defaced. Cerithiwm is the prevailing form. Mr. Witchell recently 
exhibited some of these at the Geological Society in illustration of a paper on the 


1 « Juraformation,’ p. 296. 
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Profile No. 8':—Natuswortn Hitt anp Drsrrior. 


(Section complete.) 
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1 Partly derived from observation, partly from other sources. 
2 Another bored-bed below the Nerinzas. 
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in the Cotteswolds is one of considerable obscurity. The Gasteropoda are scarce and in a bad state of 
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Lower Beds of the Inferior Oolite.’ A list of those determined is given at p. 270. 
It was likewise, I believe, the opinion of Prof. R. Tate that several undescribed 
species of Gasteropods (minute) were to be found in this series. Hitherto I confess 
that my own researches have not been very successful. Moreover, if Mr. 
Witchell’s specimens are to be taken as a sample, there are not many people who 
would venture to describe them. Whilst on the subject of these Micromorphs I 
may observe that the Pea-grit of Leckhampton, Crickley, &c., contains several 
small Gasteropods, many of which appear to be merely the young of well-known 
species. As such extremely small shells would require different artistic treatment 
from the bulk of the Gasteropoda to be described in this memoir, it might be con- 
venient to place them in a separate category by way of supplement ; that is to say, 
if they should prove to be of sufficient importance. 

The Pea-grit is exposed on the flank of the hill, and on this horizon the earliest? 
Nerinzeas in the Cotteswolds may be noticed. The same bed is well shown in a 
roadside cutting near Longford’s mill, and has there afforded several species of 
Nerinea usually distinct from those of the Oolite Marl. High up in the freestone 
series is another bed with Nerinewa, which may probably represent the extremely 
rich beds in connection with the Oolite Marl on the other side of Stroud. The 
third Nerinzean horizon is that in the Clypeus-grit, which we have now traced con- 
tinuously through so many exposures. 


The Clypeus-grit is characterised by Nerinwa Guisei, Wite. 
The Freestones, Oolite Marl, &c., by Nerinea Cotteswoldie, Lye. 
— gracilis, Lye. 
The Pea-grit by Nerinea producta, Wite. 
—  pisolitica, Wite. 

These three Nerinzan horizons, in the Pea-grit, the Oolite Marl, and the Clypeus- 
grit, respectively, have also yielded the bulk of the somewhat scanty collections of 
Gasteropoda which have been obtained from the more classical districts of the 
Cotteswolds. On the other hand, the Upper Trigonia-grit and the Gryphite-grit, 
well stored as they are with other fossils, seem to be deficient in this respect. 
Hence the Ragstones, though far more fossiliferous as a whole than the beds of 
the Murchisone-zone in this neighbourhood, contain fewer Gasteropoda. 

Ropsoroucn Common, about three miles north of Nailsworth Hill. This again 
is classic ground, many both of Dr. Lycett’s and Mr. Witchell’s specimens coming 
from here. Isubjoin a profile, showing the upper or Ragstone-beds in some detail. 

The Upper White Oolite is the bed we have generally met with hitherto in the 
Cotteswold Hills, usually forming the top of the Inferior Oolite. The next three 


1 «Quart. Journ. Geol. Soc.,’ vol. xlii (1886), p. 264, et seq. 
2 The Lower Limestone has hitherto yielded only imperfect fragments of Nerinea. 
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Profile No. 9.—RopzoroucH Common. 
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subdivisions may be taken to represent the Olypeus-grit. Here, as elsewhere, the 
great mass of 7’. globata occurs just above the Guisei-bed. This series has afforded 
Mr. Witchell several species of Gasteropoda, including the Nerinea so often 
mentioned and some others. As a horizon therefore it is deserving of some 
notice. Mr. Witchell’s types of N. Guwisei, &c., are, I believe, from this very bed on 
Rodborough Common. 

The next point worthy of notice is the Upper Coral-bed, which according to 
Mr. Witchell has its southward limits hereabouts. The Upper Trigonia-grit of 
this section calls for no special comment. This is the bed that we have seen 
continuously from the neighbourhood of Little Sodbury (Horton Hill). It appears 
to contain but few Gasteropoda here; at least I find no great number in Mr. 
Witchell’s collection from this horizon. For all that, I have very little doubt of its 
being the representative of the rich shell-beds which, further south, have yielded 
such an abundance of Gasteropoda towards the base of the Parkinsoni-zone. 
There are also but few Gasteropoda from the Gryphite-grit, and consequently we 
need not take much trouble to discuss its geological position. Rodborough 
Common is about the last exposure where it contains the characteristic Gryphite, 
whilst further south (Wootton-under-Edge, Horton Hill, &c.) the beds of the 
Parkinsoni-zone rest directly on the Cotteswold Freestones. The Gryphite-grit 
has generally been regarded as belonging to the Hwmphriesianus-zone, but I leave 
this’ question to be discussed elsewhere. The entire Racsrone series, or Upper 
Division of the Inferior Oolite, on Rodborough Common measures about 23 feet, 
whilst the section on Stroud Hill, only just across the valley, has already increased 
to 37 feet (teste Witchell) partly owing to the expansion of the Gryphite-grit. 

Srroup, Swirr’s Hint, anp Loneripce.—These are all on the north side of the deep 
valley which commences at Stonehouse; they may be taken together as constituting 
one section, so to say, of the Cotteswold District. Swifts Hill Quarry is about one 
and three quarter miles north-east of Stroud station near Knapp Farm. There is 
a fault in this quarry, which is mainly in the Freestone series. The Nerincea-bed 
occurs several feet below the soft Oolite Marl. It forms part of two blocks, and 
the Nerinzeas occupy a vertical space of about 2 feet 6 inches. The lower bed is a 
mixture of chalky stuff and oolite, and this is the best for fossils; sections of 
Nerinea are extremely numerous. The quarry at Longridge is on very high ground 
two miles north of Swift’s Hill, and about one mile east of the small town of 
Painswick. The quarry is in such a muddle that no section can be obtained ; but 
the horizon whence the bulk of the fossils are obtained is probably a little below the 
Oolite Marl. A very fine series of Nerinzeas have been procured from this place 
lately both by Mr. Witchell and myself. Taking Stroud Hill as the representative 
section of the region immediately north of the great valley, we obtain the following 
sequence. For further details I would refer to Witchell’s Geology of Stroud, p. 5. 
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Profile No. 10.—Country more immediately north of Stroup Vatiny generalised. 


(Section incomplete.) 
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1 There are indications of a Nerinea-bed in the Upper Freestones, which may be on the horizon 
of the bed, p, near Birdlip (see postea, p. 66). On the whole there are three distinct beds containing 
Nerinea in the Marl and Freestone Series, though these beds cannot be made out at every point 
between Stroud and Cheltenham. These three beds constitute the Middle or Second Nerinzan 
horizon. 
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We observe here that the “ Oolite Marl” has now a definite lithological develop- 
ment. Judging from the collections made by Lycett and Witchell in this district, the 
*Oolite Marl ” has been the principal source of the Gasteropoda, few and scattered 
though they be. ‘The fossils are preserved in a good spathic condition, and often 
beautifully white ; but as the matrix is somewhat unkind, a great amount of scraping 
has in many cases materially injured the ornamentation. Hence these fossils, 
though undoubtedly the best afforded by the Inferior Oolite of the Cotteswolds, 
compare unfavorably with those of Dorsetshire. In consequence of this cireum- 
stance their correlation with the Dorsetshire fossils is by no means so satisfactory 
as could be wished. The Oolite Mar] and part of the Freestones, probably, constitute 
one palxontological horizon, which must be referred to the upper part of the 
Murchisone-zone. For practical purposes, then, we may divide the Murchisone-zone 
of this part of the Cotteswolds into an Upper, or Oolite Marl horizon, and into a 
Lower, or Pea-grit horizon, without attempting to draw a strict divisional line 
between the two. The increasing thickness of the Inferior Oolite will be observed ; 
we started at Burton Bradstock with about 12 feet of limestone, and here we have 
126 feet without including the lowest beds. 

Brrouip, Criexney Hitt, Leckaampron Hitt.—This group must be considered 
together and somewhat briefly. Birdlip is about four miles north-east by north of 
the Nerinewa-quarry at Longridge, and the main quarries on Leckhampton Hill are 
about three miles farther. Orickley Hill lies between, rather nearer to Birdlip. 
The development of the Ragstones continues to differ somewhat from that obtaining 
south ; and hitherto we have failed to find the Guisei-bed in any exposure north of 
the Stroud valley. A deposit, known as the Lower Trigonia-grit, underlying the 
Gryphite-grit, contains a considerable number of casts of Gasteropoda. We must 
turn to the lower division of the Inferior Oolite—to the Freestones, Oolite Marl, and 
Pea-grit. Not that these are by any means rich in Gasteropoda. A most diligent 
search is necessary, and even then the specimens are often very small, little 
better than micromorphs. Mr. P. B. Brodie for many years collected from the Free- 
stones of this neighbourhood, and without his aid I should know very little of 
their contents. Many extremely small Gasteropods have also been obtained by 
breaking open Terebratule, Pholadomye, &c., obtained between Birdlip and 
Crickley. Mr. George, of Northampton, has been kind enough to supply me 
with some of these micromorphs, and my own collector, Mr. Bloomfield, has procured 
several, mostly from the Pea-grit. But there is no notable assemblage of small 
Univalves between the Pea-grit and the Sands. A feware found ina thick-bedded 
stone, which probably corresponds to the horizon in the Lower Limestone at Stroud, 
already mentioned. 

The lines where Nerinwa occurs in the Freestone series of this vicinity are 


somewhat obscure in consequence of the condition of the specimens. But some- 
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thing like the following sequence can be made out, commencing from the top. In 
a shallow quarry north of Birdlip is a Nerinwa-bed (p), immediately beneath the 
Ragstone. In the Birdlip Hill section Neringa occurs in the Oolite Marl (q), and 
the same may be seen in the Oolite Marl of Leckhampton Hill. Again, both at Leck- 
hampton and Birdlip, a third Nerinza-bed (7) occurs some twelve feet below the 
Oolite Marl. When it is borne in mind that each of these beds represents, usually, 
a shght line of erosion, and that probably other Gasteropoda have been procured 
from them, the fixing of these lines in the Freestone series becomes a point of some 
interest. The prevailing species on each of these three lines, or subhorizons, is 
somewhat different. The bed 7, towards the top of the Lower Freestones, is 
distinguished by N. Cotteswoldie. These three beds belong to the Oolite Marl, or 
middle Nerinzean-zone of the Cotteswolds, including in this term the bulk of the 
Freestones. 

We must now consider the lower or Pea-grit Nerinzan-zone, as developed in 
Crickley Hill. 

The principal object of the Profile of Crickley Hill (p. 67) is to exhibit the rela- 
tions of the Pea-grit to the beds above and below. There is no difficulty about the 
horizon, since Am. Murchisone is not uncommon in the Pea-grit. The “ semipiso- 
lite,” or equivalent of the Lower Limestone of Mr. Witchell, is very barren hunting 
ground. The shell-beds towards the base of the section have not yielded any 
notable quantity of Gasteropoda, but there are symptoms of a fauna similar to 
that at Drympton on the borders of Dorset and Somerset. 

The really important bed in this Profile is the one containing long narrow forms 
of Nerina, of which sections are fairly numerous, and many smallish but rather 
well-preserved Gasteropoda; of these there are a few scattered throughout the 
Pea-grit and Freestones generally. Two species of Nerita are to be found in 
this bed. At the east end of the quarry face the line of the Nerinea-bed is 
occupied by a small coral reef—the lower reef of the Cotteswolds. The great 
expansion of the Pea-grit from about three feet at Nailsworth and Stroud to 
upwards of thirty feet here is remarkable: in fact we are now entering on the 
region of maximum sedimentation of the Cotteswolds, and it isa matter of consid- 
erable interest for those who have traced the Inferior Oolite from its first appear- 
ance in the cliffs of the English Channel, to reflect that a subordinate series in 
the Murchisoné-zone at Crickley is nearly three times thicker than the entire 
Inferior Oolite throughout some of the most fossiliferous exposures in Dorset- 
shire. 

I will not dwell any further upon the Inferior Oolite as exhibited in the grand 
semicircular escarpment from Leckhampton to Cleeve and farther north, but will 
conclude this notice of its development in the Cotteswolds with a brief account 

1 This is probably the same as the Swift’s Hill bed (see Profile, p. 64). 
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Profile No. 11.—Crickiey Hitt. 


(Section incomplete.) 
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1 An Ammonite related to A. corrugatus and Rhynch. subdecorata, juv., occur in this bed, which 
represents either a very low part of the Murchisone-zone, or, what is about the same thing, the so- 
called Opalinus-zone. 
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of the beds which have yielded Gasteropoda in the country between Cheltenham 
and Bourton, more especially near Notgrove Station and Aston Farm. 

Norcrovn, Astoy.—The Gasteropoda obtained from this neighbourhood are 
from two distinct horizons, viz. the Oolite Mar] and the Trigonia-grit. The annexed 
profile is not intended to grapple either with the stratigraphy or the actual 
development of the Inferior Oolite as displayed in the interesting cuttings and 
quarries between Notgrove and Bourton, but simply to show the relative positions 
of the beds containing Gasteropoda. 

There is a very fine development of the Oolite Marl at Notgrove Station, 
indeed I am not aware of a finer one anywhere. The lowest beds visible swarm 
with Brachiopoda, 7’. fimbria, T. curvifrons, Wald. Leckenbyi, Rhynch. Lycetti, &e., 
The lowest hard bed associated with these contains an immense Pseudomelania, 
which at present I cannot differentiate from ‘* Chemnitzia”’ simplex, M. and L. 
Then comes another soft bed swarming with Brachiopoda, and then another hard 
bed full of immense specimens of Natica cincta, nearly all as casts. This latter is, 
above all others, the ‘‘ Leitfossil’ of the Oolite Marl, and may be traced on the 
same horizon through the Lincolnshire Limestone into the Whitwell Oolite of 
Yorkshire, whence came the specimen figured by Philips. It is interesting to find 
that both these great fossils are recorded by Mr. Walford from Combe Hill, an 
outler of Inferior Oolite some four and twenty miles to the east-north-east of 
Notgrove Station, and close to the Cherwell Valley; but there the characteristic 
Brachiopods are scarce. 

The upward sequence from this very fine development of the Oolite Marl is 
not precisely clear. We should naturally expect the Upper Freestones, but in the 
cutting near Aston Farm, whence the bulk of the Gasteropoda marked ‘“ Aston” 
are derived, a series of imperfect Freestones, associated with two beds of Gryphites, 
immediately underlies the Ragstones. Whatever these beds represent it is clear 
that the Gasteropoda found in this cutting and the neighbouring quarries lie at 
the base of the Parkinsoni-zone, or, it may be, ina thin band whichis a little lower, 
since they are mostly found at the base. On the whole, however, I incline to the 
belief that they belong to the lower part of the Parkinsoni-zone, an horizon we 
have found so rich in Gasteropoda throughout both the Dorset and Cotteswold 
districts. Both in development and state of preservation they are far inferior to 
fossils from more favoured localities. A smooth Cerithiwm is one of the most 
abundant and characteristic Gasteropods. 


Résumé of the Cotteswold Hills. 


Considering the great development of the Inferior Oolite in this range the 
paleontological results on the whole are very inferior to those of No, | district, 
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Profile No. 12.—Norerove—Aston, generalised. 


(Section incomplete.) 
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1 Mr. 8. S. Buckman is of opinion that the beds associated with Gryphites are on the horizon of 
the Gryphite-grit of Leckhampton and Stroud, which for him represents the Sowerbyi-zone of Dorset. 

2 This is the horizon of the Bored Bed of the preceding profiles. The Freestone series here also 
is slightly bored on the top ; but in this section the main unconformity is upon a higher horizon than 
that of Stroud, Horton Hill, &e. 
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more especially in Gasteropoda. When we bear in mind that some of the best 
collectors, and the most noted paleontologists, have been connected with the 
Cotteswolds for years, it must be clear that this inferiority cannot be due to 
want of research. In fact the country from Wootton-under-Edge to Cleeve Cloud 
is, above all others, the classic ground of the Inferior Oolite. It is true that in 
some portions of the range, and on some horizons, a considerable number of casts 
and badly preserved specimens of Gasteropoda may reward the labours of the 
collector. But how rare are really good fossils ? If it were not for the Nerinzxas, 
whose critical points are, perhaps, more internal than external, the show would be 
but a poor one, when we reflect on the many years that these beds have been 
under contribution. 

There is another point, too, of some significance. Apart from mere specific 
names, such as help to make up a percentage comparison, there can be no doubt 
that the Gasteropod Fauna of the Great Oolite, as developed at Minchinhampton, 
has far more resemblance to that of the Inferior Oolite, which underlies it, than it 
has to the Gasteropod Fauna of the Inferior Oolite in the Dorset District. Greater 
similarity of facies may in parts account for this, but is there nothing due to the 
score of locality ? Such questions are interesting, and, if taken up and worked out 
by younger paleontologists, may some day lead to conclusions of importance. 

Lastly, it would seem that the Ammonite-zones are not quite so regular and well 
defined in the Cotteswolds as they are in Dorsetshire. When the question 
comes to be worked out, this may not prove to be the case; nor is it my business 
in the present instance to investigate it. But when we see such an anomalous 
assemblage of Ammonites as occurs for instance in the Gryphite-grit (teste Mr. 
Witchell’s collection), we naturally wonder how this series can be made to fit in 
with the Dorsetshire sequence. 


Remainder of the Cotteswold District. 


East of the Vale of Moreton there is a mass of high ground constituting a sort of 
repetition of the Cotteswold Hills. This region extends as far as the Valley of the 
Cherwell. The Inferior Oolite is variously developed, but on the whole the Clypeus- 
grit is the main representative, at least near Chipping-Norton. The Gasteropoda 
in these beds of Inferior Oolite age are not sufficiently numerous or important to 
warrant many details being given here. The most important section is on the new 
railway near Hook Norton, where on both sides of a tunnel a more or less complete 
sequence of the Inferior Oolite may be seen. This has been fully described by Mr. 
Walford (‘ Quart. Journ. Geol. Soc.,’ 1883, p. 224). 

Hoox Norron.—Though the Inferior Oolite is now verging towards the region 
where it undergoes further modification and a partial eclipse, before assuming 
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its Kast Midland character, the section at Hook Norton, read by the light of Mr. 
Walford’s experience, is both interesting and instructive. Between the Upper Lias 
Clay and the Great Oolite are 31 feet of beds. These are divided into five groups. 
The lowest group, 4 feet 9 inches, is a sandy blue hearted limestone with corals. It has 
yielded Rhynchonella cynocephala and some few Gasteropoda characteristic of a low 
horizon. Since it is by no means easy to separate the Opalinus- from the Murchisone- 
zone, this group may be taken as representing the zone or zones usually charac- 
terised by those two Ammonites. The second group, 10 inches thick, contains an 
Ammonite-bed ; the species being one of those smooth, flattish forms, similar to 
the prevailing types in the concavus- or so-called Sowerbyi-beds of Bradford Abbas. 
Terebratula perovalis likewise is quoted from here. Both the first and second 
group belong to the Lower Division of the Inferior Oolite. Next comes the usual 
hiatus, and then the third yroup, 2 feet 10 inches, has a shell-bed towards the top 
with undoubted fossils of the Parkinsoni-zone; and in this shell-bed are several 
species of Gasteropopa. If this group represents the Trigonia-grit, the Gasteropoda 
he at the top, mstead of at the bottom as in the Aston cutting. The fourth and 
Jjifth groups of this section call for no notice here. They are bulky and for the 
most part devoid of Mollusca, and serve to show the changeable nature of the 
uppermost beds of the Inferior Oolite hereabouts. 


Derains or THE Hast Mipianp District (No. 3). 


The first fossiliferous beds of Inferior Oolite age in this district which attract 
our attention are those at Blisworth and round the town of Northampton (Duston, 
&c.), which were regarded by Mr. Sharp as in the zones of Am. opalinus and Am. 
Murchisone. I see no reason to doubt Mr. Sharp’s determination, the more so as 
there is a certain degree of resemblance between the Yorkshire Dogger and the 
Northampton Sand. Cephalopoda are not plentiful, but the Conchifera are large, 
especially Lima, and fairly numerous. The Gasteropoda are not particularly 
abundant, nor in a satisfactory condition for determination, occurring principally 
_ as impressions in the ironstone. Hence they are not very nice cabinet specimens. 
It is not probable, therefore, that many, if indeed any, of these specimens will be 
selected for figuring; but they will at all times be useful for correlation in those 
cases where the species can be made out with certainty. The best specimens are 
in the Sharp collection at the British Museum. At present I am informed by Mr. 
George and Mr. Beeby Thompson, that it is not easy to obtain many specimens of 
interest from these beds. 

But the main feature of Inferior Oolite age in the Hast Midland District is the 
Lincolnshire Limestone. The chief characteristics of this important series are 


72 GASTEROPODA OF THE INFERIOR OOLITE. 


given in ‘ Judd’s Geology of Rutland,’ and more recently in another Survey Memoir 
by Messrs. Jukes-Browne and Dalton. So extensive is this subject, that I may well 
be excused for not entering into particulars in an “ Introduction to the Inferior 
Oolite Gasteropoda.” As regards the position of the Lincolnshire Limestone in the 
geological scale, it. has generally been referred to the Sowerbyi- subzone. But I 
am disposed to think that the greater portion of it belongs to the upper part of the 
Murchisone-zone. This would bring it on the level of the Oolite Marl of the 
Cotteswolds, simply as regards geological time. I think that there can be little 
doubt, from the abundance of Nerinwa Cotteswoldie in the compact limestones of so 
many localities, that such beds are on the horizon of the Oolite Marl, or just a 
little below, whilst the abundance of casts of Natica cincta (Leckhamptonensis) seem 
to point to the Oolite Marl itself. But it is apparently above these beds where 
we find that finely oolitic and broken shell-rock which swarms—though only at rare 
intervals—with Gasteropoda. Unfortunately they are much rolled, but now and 
then some really good specimens are obtained. Though the prevailing forms are 
decidedly small in these beds, yet some shells, especially those of Nerinwa, attain a 
considerable size. 

By far the richest exposure of this class of beds is at Great Wuipon, four and 
a half miles south-south-east of Rockingham, in Northamptonshire. Asa section it 
is of no value, being a mere roadside opening near the village, about 8 feet in depth. 
The uppermost 4 feet consist of a shivery or platy kind of rock, with numerous 
small Oysters on the bedding planes. The lower half is a comminuted shell and oolite 
rock, and it is on the top of this that the richest accumulation of small Gasteropods 
may be noticed. A few hundred weights of well selected stuff will afford employment 
to the fossil hunter during many a winter’s day. Innumerable small Cerithia of the 
limeforma group, some of them identical with C. Beanii of the Yorkshire Beds, 
are probably the most‘characteristic fossils. Monodonta levigata, usually the typical 
form, but rather smaller than Dundry specimens, is on every block, and small 
species of T'rochus, &c., are very numerous. The largest shells I have met with are 
the so-called ‘* Phasianellas,’’ which seem to occupy the place of Natica, here almost 
entirely unrepresented. The curious shell Cloughtonia cincta occurs here, and also 
at Ponton, but is rare. This constitutes another link with the Yorkshire Beds. I 
am not aware of its ever having been detected further south. 

Another exposure is at Wansrorp, about eight miles west of Peterborough. 
This was more famous in former days, and is probably the locality “near Peter- 
borough” of the Sharp collection. The Northampton collectors have obtained 
some good things from here, but the section is for the most part grass grown, and 
fine fossils are scarce. 

The next best place is the railway cutting at Great Poynton. The depth of the 
cutting is about 20 feet. The beds which contain the Gasteropoda are very limited 
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in extent, and owing to the confusion and crushing of the rock, it is not easy to 
trace their relation to the Terebratula-beds, which are seen farther up the line 
(towards the south). It is by no means easy to say whether these beds are on 
precisely the same horizon as those at Weldon. The general character is the same, 
but each has its peculiarity. At Weldon, for instance, Monodonta levigata swarms; 
here it seems almost absent. The species of Nerinea too seem to differ, but where 
all, or nearly all, are so much rolled, the question of the Nerinzeas of the Lincoln- 
shire Limestone is not one calculated to give much peace of mind to a palwonto- 
logist.' 

Barnack is another place which has yielded in former times a considerable 
number of these small Gasteropoda. At present what few fossils can be obtained are 
picked up on refuse heaps. There are many other quarries in Northamptonshire, 
Rutland, and South Lincolnshire which have yielded here and there a few good 
fossils. Some of these quarries are undoubtedly on the horizon of the Oolite Marl ; 
as regards the others I have no evidence. One thing must strike the most casual 
observer, and that is the extraordinary difference between the Gasteropod Fauna of 
Dorsetshire, and of the Lincolnshire Limestone. Some forms, it is true, are merely 
micromorphs of species occurring elsewhere; but even granting that, the contrasts 
are enormous. 

North of Grantham I have no knowledge of the Lincolnshire Limestone, or of 
its fossils, with the exception of a very few specimens now in the Jermyn Street 
Museum. Should I subsequently discover any notable quantity of Gasteropoda in 
the Inferior Oolite of this region, it may be necessary to deal with the subject by 
way of postscript. 

Failing other evidence, we must regard the Northampton Sand, the Collyweston 
Slate, and, perhaps, the whole of the Lincolnshire Limestone, as belonging to the 
Lower Division of the Inferior Oolite. 


1 The cuttings known as Little and Great Ponton, on the Great Northern Railway, south of 
Grantham, were described by Prof. Morris (‘ Quart. Journ. Geol. Soc.,’ ix, 324) with considerable 
detail, and these descriptions are quoted in Messrs. Jukes-Browne and Dalton’s ‘ Geology of S.-W. 
Lincolnshire.’ These authors consider the thickness of the Lincolnshire Limestone in South Lincoln- 
shire to be fully 100 feet. They regard it as a lenticular mass between the Lower and Upper 
Estuarine, and further state that there is no constancy in the occurrence of the “ coralline facies ” 
as distinct from the “shelly facies ;” since either may occur on any horizon. Mr. Brodie’s observation 
is quoted that the more marly layers are particularly rich in corals, and recall the facies of the 
Oolite Marl at Crickley. 
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Deraits oF THE YorKsHIRE Basin (No. 4). 


The beds of Inferior Oolite age in this region are completely separated from 
those to the south ; and their present outcrop is nearly at right angles to that of 
the Cave Oolite and Lincolnshire Limestone. Although these arrangements are 
probably mere accidents of stratigraphy, the result is the complete isolation of all 
the Jurassic rocks of the basin of North-east Yorkshire. Since this is the case, 
there can be no harm in reversing our previous practice of proceeding from the south 
northwards, and in at once taking into consideration the important development at 
Blue Wyke. The foliowing is in the main an extract from ‘ Contributions to the 
Palwontology of the Yorkshire Oolites,” describing the marine horizons or zones 
of the Inferior Oolite, based chiefly upon the coast sections. 

1. First or lowest zone.—This is known as the Doacrr. Including the grey 
sands (Lingula-beds), the yellow sands, and the Dogger proper, a thickness of 
80 feet may be assigned to the group, where most fully developed, as at Peak 
(Blue Wyke). The remains of Gasteropoda are almost wholly confined to a shell- 
bed 18 inches thick, which occurs about eight feet below the top of the series at 
Peak, but nowhere else in Yorkshire. The matrix is very characteristic. The sub- 
stance of the shells has been largely replaced by spathic iron, whilst their exterior is 
lined with a thin skin of dark brown oxide. From the abundance of Nerinwa 
cingenda this band has been named the Nerinea-bed, which is probably somewhere 
about the horizon of the Pea-grit of the Cotteswolds, though not improbably it 
contains species of a somewhat lower horizon. The Dogger in its totality may 
be placed in the Opalinus-zone and lowest part of the Murchisone-zone, and there 
can be little doubt that Am. striatulus (radians) crosses the boundary into the 
lower beds. Some 300 feet of “estuarine” sands and shales, with at best only 
irregular traces of marine shells, succeed the Dogger, and then we arrive at— 

2. The second zone, known as the Mituerorn-Bep, which is best seen on the 
north horn of Cloughton Wyke at Sycarham, where the thickness may be about 
12 feet. This is alsoa kind of sandy ironstone, but more gritty and calcareous than 
the Dogger. The Gasteropoda are mostly limited to one bed, whilst Conchifera 
are abundant throughout. Some portions of the matrix contain more carbonate 
of iron than of lime, and there is just sufficient iron peroxidized to impart a 
reddish-brown tint to the mass, which is much flecked by a white substance allied 
to kaolin. This peculiarity is less noticeable in the bed where the univalves are 
mostly found. The Millepore-bed is well developed south of Scarborough, where 
it becomes thicker. It forms an important scar in Gristhorpe Bay. In the 


1 «Geol. Mag.,’ dec. ii, vol. ix (1882), p. 148. 
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interior the fawn-coloured sandy limestones of the Howardian Hills, worked in 
Whitwell parish and elsewhere, are referred to this horizon. North of Scar- 
borough, on the coast, 100 feet of “‘ estuarine’ sands and shales, containing the 
principal moorland coal and the celebrated plant-bed, intervene between the 
Millepore-bed and— 

3. The third zone, known as the ScarsoroucH or Grey Limestone. South of 
Scarborough these two zones approach each other—the Millepore-bed, as we have 
seen, becoming thicker, whilst the Scarborough Limestone in Gristhorpe Bay is 
reduced to a few feet, with every indication of going out altogether. Thus itis the 
Millepore-bed which reappears further south as the Cave Oolite and the Lincoln- 
shire Limestone. Near Scarborough, however, and especially north of that town, 
the uppermost of these two formations is far the most important. On the south 
horn of Cloughton Wyke, at Hundale, this group of beds has a thickness of nearly 
60 feet, and contains a fine series of fossils, chiefly Conchifera. On the other 
side of Scarborough, at White Nab, the thickness has already fallen to 20 feet. It is 
here that specimens of Am. Humphriesianus and Blagdeni have been found together 
with casts of a large Pseudomelania and Phasianella. Lithologically this zone 
is composed for the most part of blue-grey limestones, more or less charged with 
dark-coloured mud, and in places is rich in iron. The fossils partake of this grey 
character, but there is a little difficulty sometimes in distinguishing specimens from 
certain varieties of the Millepore-bed or Cornbrash. This is the least oolitic in 
structure of all the four zones of the Lower Oolites. 

The three zones enumerated above belong to the Inferior or Bajocian subdivision 
of the Lower Oolites. The two lowest (i.e. the Dogger and the Millepore) are 
probably both in the Murchisong-zone, though no Ammonite has ever been found 
to my knowledge in beds of this horizon on the coast. The Scarborough Lime- 
stone, which distinctly dies out on the dip, must be regarded as on a level with 
the Coronaten-zone of the Germans. Above this comes a third “ estuarine” 
series, which also thins considerably on the dip. As we have no paleontological 
indications in Yorkshire either of the Parkinsoni-zone or of the Great Oolite, it is 
not unreasonable to suppose that this third estuarine series may represent these 
formations in time. The gradual attenuation of the Great Oolite (Bathonian) in 
Lincolnshire as a marine formation prepares us for this change. 

We have no difficulty in regarding both the Dogger and the Millepore-bed as 
belonging to the Lower Division of the Inferior Oolite, but with respect to the 
marine beds, known collectively as the Scarborough or Grey Limestone, the 
case is not quite so clear. It is perfectly true that south of Scarborough Castle 
Ammonites of the Humphriesianus-zone are found; but the fossiliferous exposures 
of Cloughton Wyke, both at Hundale Point, and also the one high up in the cliff 
on the opposite side, usually known as Pickering Cliff, have never tomy knowledge 


YORKSHIRE BASIN. 77 


yielded these Ammonites. At any rate, if these beds do not belong to the 
Humphriesianus-zone they must be lower in the series, possibly about the level 
of the Sauzei-subzone. 

In dealing with the Gasteropoda from these marine horizons of the Inferior 
Oolite in Yorkshire, it must be remembered that the majority of the species 
have been recently described and figured in the work referred to. The figures 
and descriptions there given will be incorporated, as far as may be convenient, with 
Part I of this Monograph. As a rule the Yorkshire specimens are not so well pre- 
served that close specific determinations can always be given with certainty. This 
constitutes one great difficulty when instituting comparison with the beautiful 
fossils of Dorsetshire. So long as we are satisfied with lumping, the resemblances 
and analogies hold fairly good, but when we come to splitting, the case is different ; 
and the difficulties are further enhanced by the difference of matrix. Under these 
circumstances an accurate comparison of the rare and difficultly preserved Gaste- 
ropoda of this district with those of the others, and especially of No. 1 district, 
is next to impossible. 


CoNcLUSION OF THE INTRODUCTION TO THE INFERIOR OoLitE GASTEROPODA. 


In concluding this introduction to the Inferior Oolite Gasteropoda, I must 
acknowledge my obligations to many gentlemen who have kindly assisted me. To 
Prof. Hugéne Deslongchamps of Caen my best thanks are due for the facilities 
afforded in studying his splendid collections from the Inferior Oolite of Normandy, 
and for much kind advice and sympathy. To him and to his father all students 
of Jurassic Paleontology are deeply indebted ; and the curious resemblance existing 
between the development of the Inferior Oolite in Normandy and Dorsetshire 
makes us Englishmen all the more conscious of our obligations to these two illus- 
trious savants, who have done so much in their day to render the publications of 
the Linnzan Society of Normandy famous. It has been my good fortune to have 
been enabled to purchase the collection of Inferior Oolite Gasteropoda formed by 
the late Prof. Buckman and his son Mr. 8. 8. Buckman. On the majority of 
these specimens the locality and horizon have been carefully indicated, and I am 
greatly obliged to Mr. S. S. Buckman for the readiness he has at all times shown 
in imparting any information required relative to the fossils and subdivisions of the 
Inferior Oolite. Mr. Witchell, of Stroud, has laid me under a deep obligation, not 
only by allowing me free access to his excellent collection of Inferior Oolite Gastero- 
poda from that part of the Cotteswolds, but also for his readiness in explaining 
the stratigraphy of the neighbourhood of Stroud. It is by the aid of his collection, 
in conjunction with that formed by the late Dr. Lycett, now preserved in the Jermyn 
Street Museum, that we may hope to increase our knowledge of the somewhat 
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obscure problem presented by the Inferior Oolite Gasteropoda in the Cotteswolds. 
Nor should I, when on the subject of Cotteswold fossils, forget the kindness of the 
Rev. P. B. Brodie. This veteran geologist, years ago, made it his business to 
collect specimens principally from the Freestones of Leckhampton and the neighbour- 
hood. These he most generously permits me to examine and to retain for figuring 
when necessary. I have long been under obligations to Mr. Walford, of Banbury, 
whose intimate acquaintance with the Inferior Oolite of North Oxfordshire 
has been proved more than once in the pages of the ‘Quarterly Journal of the 
Geological Society.’ Nor must I forget to thank Mr. George and Mr. Beeby 
Thompson, of Northampton, for assistance and information in their own district. 

The principal museums, whose collections have been consulted, are—the 
British Museum, the Museum of Practical Geology in Jermyn Street, the Bristol 
Museum, the Woodwardian Museum, and, for Yorkshire fossils only, the York 
Museum. Nothing could exceed the kindness and consideration of the officers in 
charge, and I tender them my heartfelt thanks. 


List OF SOME OF tHE WORKS CONSULTED. 


Published previous to 1840. 


1812-29 Sowrrsy. The Mineral Conchology of Great Britain. 6 vols. 

1822 Younc and Birp. A Geological Survey of the Yorkshire Coast. 

1829, ’35 Puitups. Geology of the Yorkshire Coast. 

1831 Dersnayns. Description des Coquilles caracteristiques des Terrains. 

1836 Vourz. On the genus Nerinea in the Neues Jahrbuch. 
— Roemer. Die Versteinerungen des Nord-deutchen Oolithen-Gebirges. Hanover. 

1839 Ein Nachtrag. 

1837 Kocn and Dunxsr. Beitriige des Nord-deutchen Oolithgebildes. Brunswick. 
— Brown. Lethza Geognostica. Stuttgart.’ 

1835-1845. Drsnayes. Lamarck’s Hist. Nat. des Anim. sans vertébres. 3rd Ed. 


Between 1840 and 1849. 


1842 Eupns Drstoncconamps. Several memoirs on Jurassic Gasteropoda. Mém. Soc. 
Linn. Norm., vol. vii. 
1843 D’Arcuiac. Formation odlithique de Aisne. Mém. Soc. Géol. de France. 


1 Second edition published in 1856. This I have not seen. 
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1842-1844 Goxpruss. Petrifacta Germanie. 38rd part. 

1845 Buckman, J. In Murchison’s Geology of Cheltenham. 

1848 Euprs Drstonecuamps. Mémoire sur les Pleurotomaires, &c. Mém. Soc. 
Tinn. Norm., vol. viii. 

1849 Bronn. Index Paleontologicus. 


Between 1850 and 1859. 


1850 D’Orsieny. Prodrome de Paléontologie, vol. i. 
— Saarrz, D. On the genus Neringa. Quart. Journ. Geol. Soc., vol. vi. 
— lLycsrr. Ann. Nat. Hist., vol. vi. — 
1851, °53, 755 Morris and Lycerr. Mollusca of the Great Oolite. Paleeontographi- 
cal Society. Includes the so-called “‘ Great Oolite”’ of Yorkshire. 
1852 Bovienigr. Statistique, géologique, &c., du département de la Meuse. 
— D?’Orsieny. Paléontologie Francaise, Terrain Jurassique, vol. i. 
1853 Morris. Lincolnshire Oolites, with Descriptions of some New Species of 
Mollusca by Lycett. Quart. Journ. Geol. Soc. vol. ix. 
— Proc. Cotteswo!ld Naturalists’ Field Club, vol. 1. 
— Bnroptz. Geology of Grantham. 
— lLycerr. Fossil Shells from the Inferior Oolite of Gloucestershire. 
— Wnricut. Strombide of the Oolites. 
1854 Morris. Catalogue of British Fossils, 2nd Ed. 
1855 Pierre. Etages Inférieurs Jurassiques des Ardennes, &. Bull. Soc. Géol. de 
France, 2me série, vol. xii. 
Notice sur les coquilles ailées trouvées dans la G. O. de l Aisne, &e. 
Op. cit., vol. xi. 
— —— Notice sur les grés d’Aiglemont et de Rimogne. Op. cit. vol. xin. 
— -— Sur les coquilles voisins des Purpurines, &c. Op. cit. vol. xi. 
1857 —— Descriptions des Cerithiwm enfouis dans les dépéts Bathoniens, &c. 
Op. cit., vol. xiv. 
1851-1856 Woopwarp, 8. P. Manual of the Mollusca. 
1856-1858 Oprrt. Die Juraformation. 
1857 Lycrrr. Handbook to the Cotteswold Hills. 
— Hot. Geology of the Country round Cheltenham. Mem. Geol. Survey. 
1858 Quenstept. Der Jura. 
1859 Cuenu. Manuel de Conchyliologie. 
— WaricHt. Onthe Subdivisions of the Inferior Oolite in the South of England 
compared, &c. Quart. Jowrn. Geol. Soc., vol. Xvi. 


1856 
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Between 1860 and 1869. 


1860 Hfsert and Destonconamps. Mém. sur les Fossiles de Montreuil Bellay. 
Bull. Soc. Linn. Norm., vol. v. 
1860 KE. and E. Destonconamps. Note sur le genus Bucyclus, &e. Vol. cit. 
1860-1861 Pinrrr. Sur un nouveau genre des Gasteropodes. Bull. Soc. Géol. de 
France, 2me série, vol. xviii, pp. 14—16. 
1861 SrorrozKa. Gasteropoden, &c., der Hierlatz-schichten. Jahrbuch der. k. h. 
Reichsanstalt (Wien). 
1863 Lycrrr. Supplementary Monograph on the Mollusca from the Great Oolite, 
&e. Palxontographical Society. 
— Day. Middle and Upper Lias of the Dorsetshire Coast. Quart. Journ. Geol. 
Soc., vol. xix. 
1863-69 Eucine Dustonconames. Notes paléontologiques. 
1864 EKucine Drstonacnames. Etudes sur les étages jurassiques inférieurs de la 
Normandie. 
— Prmrrs. Continuation de la Pal. Franc. Alaria, &c. No. 1 (58me 
livraison). 
1865-1866 CHartus Moorr. On the Middle and Upper Lias of the South-west of 
England. Proc. Somersetsh. Arch. and Nat. Hist. Soc. 
1865 Bravuns. Strat. und. Pal der Hilsmulde. Paleontographica, xiii. 
1866 SroticzKa. Hine Revision der Gasteropoden der Gosau-schichten. Berichte k. 
Acad. Wissensch. 
— Prsrre. Continuation de la Pal. Frang. Alaria, &c. No. 2 (9&me. 
livraison). 
1867 Lauper. Die Gasteropoden des Braunen Jura von Balin. 
— Waacrn. Die Zone des Am. Sowerbyi. Benecke, Geognos. Beitrige. 
— Prerre. Continuation de la Pal. Franc. Alaria, &c. No. 3 (128me liv- 
raison). 
1868 Ricavx and Savvaecr. Bathonien du Bas Boulonnais. 
— SrorrezKa. Paleontologica Indica. Mem. of the Geological Survey of India. 
— Gemuetraro. Studii paleontologici sulla Fauna del Caleare & Terebratula 
janitor (commenced). 
1869 Trrquem ann Jourpy. L’Etage Bathonien de la Moselle. 
— Bravns. Der Mittlere Jura. 
— Wricur. Correlation of Jurassic Rocks. Proc. Cotteswold Naturalists’ Field 
Club. 
— Prerte. Continuation de la Pal. Frang. Alaria, &c. No. 4 (16%me livraison). 
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Between 1870 and 1879. 


1870 Tate. Gloucestershire Lias. Quart. Journ. Geol. Soc., vol. xxvi. 
1871 Bravys. Der Untere Jura. 
— Putrirs. Geology of Oxford and the Thames Valley. 
1872 Gummuettaro. Sopra alcune Fauna Giuresi e Liasiche (commenced). 
1873 Tawney. Dundry Gasteropoda. Proc. Bristol Nat. Soc., vol. i, part i. 
1870-73 Saarp, 8. On the Oolites of Northamptonshire. Quart. Jowrn. Geol. 
Soc., vols. xxvi and xxix. 
1874 Domortier. Lias supérieur de l’est de France. 
— Houpreston. Yorkshire Oolites (Lower). Proc. Geol. Assoc., vol. iii. 
1875 Jupp. Geology of Rutland, with Paleontological Tables by R. Etheridge. 
Mem. Geol. Survey. 
— Putiutes. Geology of the Yorkshire Coast. 3rd edition. 
1876 Tare and Brakes. The Yorkshire Lias. 
— Sroppart. Characteristic Fossils of the Dundry Oolite. Proc. Cotteswold 
Naturalists’ Field Club. 
— GemMeEtiaRo. Studi pal. sulla Fauna del Calcare a 7’. janitor (concluded). 
— Prerre. Continuation de la Pal. Fran¢. Alaria, &. Nos. 5—7 (livraisons 
32, 33, 34). 
1879 Buckman, J. Ona Series of Sinistral Gasteropoda. Proc. Dorset Nat. Hist. 
Soc., vol. iii. 
1879-80 Wrronett. Notes on a Section of Stroud Hill and the Upper Ragstone 
Beds of the Cotteswolds. Proc. Cotteswold Naturalists’ Field Club. 


Between 1880 and 1887 inclusive. 


1880 Tarn. Appendix to Woodward’s Manual of the Mollusca. 4th Ed. 
1882 Pierre. Continuation dela Pal. Frang. Alaria, &c. No. 8 (livraison 57). 
— Gemuentaro. Sopra aleune Fauna Giuresi e Liasiche (concluded). 
— Tryon. Structural and Systematic Conchology. 
— Wrrenenn. On the Geology of Stroud. 
— Crossr, H. Les Pleurtomaires de Epoque actuel. Journal de Conchylio- 
logie. 
1882-85 Hupteston. Contributions to the Paleontology of the Yorkshire Oolites. 
Geol. Mag. 
1883 Waxrorp. On the Relations of the so-called Northampton Sand of North 
Oxfordshire to the Clypeus-grit. Quart. Journ. Geol. Soc., vol. xxxix. 
— -—— Notes on Northamptonshire Fossils (Liassic). Jowrn. Northamptonshire 
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1883 Tuomrson. Upper Liasof Northamtonshire. Op. cit. 
1884-85 Witcoett. On the Upper Beds of the Great Oolite, &c., near Nails- 
worth. Proc. Cotteswold Naturalists’ Field Club. 
1885 Woopwarp, H. On Recentand Fossil Plewrotomarie. Geol. Mag., October, 
p. 433. 
— Juxkes-Browne and Darron. Geology of 8.-W. Lincolnshire. 
— Cossmann. Gastropodes de l’étage Bathonien en France. Mém. Soc. Géol. 
de France, 3éme sér., T. 3éme. 
1886 Fiscuer. Manuel de Conchyliologie, Gasteropoda (concluded, February, 
1886). 
— Vacex. Fauna der Oolithe von CapoS. Vigilio. Abhandl. der k.-k. geologischen 
Reichsanstalt. 
— DeGrecorio. Fossiles de Ghelpa, de San Vigilio, &. Annales de Géol., Se. 
1887 Wircnett. On the genus Nerinea and its Stratigraphical Distribution in 
the Cotteswolds. Proc. Cotteswold Naturalists’ Field Olub. 
— Wirson. British Liassic Gasteropoda. Geol. May., May and June. 


N.B.-—Many important works by De Loriol, Pellat, Contejean, Struckmann, 
and other paleontologists, relating exclusively to the Upper Jura, are reserved for 
a subsequent list. 


DESCRIPTION OF GENERA AND SPECIES. 


Orprr—PROSOBRANCHIATA, Milne Edwards, 1848. 


Note.—As already observed in the General Introduction there are certain genera of Gasteropods 
whose family position is yet doubtful, and which have been variously located by different authors. 
Purpurina and Brachytrema are noteworthy instances of such uncertainty. It is proposed to consider 
these in the first instance without attempting to refer either genus to any particular family. 


Genus—Purpugina, D’Orbigny, 1850, Prod. i, p. 278. 


Shell deeply and narrowly perforate, oval-elongate, tumid, thick ; whorls rounded, 
rendered angular posteriorly by the sutwral canaliculation; body-whorl large, 
ornamented with longitudinal ribs crossed by spiral strie; aperture oval, sub- 
canaliculate in front ; columella arched ; lip simple.—Fiscuer. 

Bibliography, §c.—Defined by Deslongchamps, 1860 (‘ Bull. Soc. Linn. Norm.,’ 
vol. v, p. 136). 

The history of Purpurina is rather singular. D’Orbigny gives a short 
diagnosis in the ‘ Prodrome,’ and names several species from the Bajocian, 
Bathonian, Callovian, and Oxfordian; all of which perhaps belong to the genera 
Brachytrema and Purpuroidea of Lycett. In the ‘ Terrains Jurassiques,’ as is well 
pointed out by Deslongchamps, numerous figures of Purpwrina are given in the 
atlas, most of which belong to the genus Hucyclus (Amberleya). In the text 
D’Orbigny says nothing about the genus Purpwrina, nor is there a word of 
description of any of the species figured. Fortunately there is just one figure of a 
most characteristic form, P. bellona, D’Orb. (‘ Ter. Jur.,’ pl. 331, figs. 1 and 3), from 
the Inferior Oolite of Bayeux, and this has been accepted both by Piette (‘ Bull. 
Soe. Géol. de la France,’ 2nd series, vol. xviii, p. 587) and by Deslongchamps for 
the type of a genus which, as defined by them, has relations on one side with 
Turbo and on the other with Cerithiwm and Purpura. ‘These shells,” says 
Deslongchamps (vol. cit., p. 176; p. 24 of the separate ‘ Memoir on the Fossils of 
Montreuil-Bellay), “are characterised by a thick test, a small groove more or less 
pronounced in front of the mouth, especially in early life, by an umbilical slit of 
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very limited extent—by the whorls of the spire presenting longitudinal ribs more 
or less marked, cut by transverse striz, a strong keel, or at least a very pro- 
nounced ‘ressaut,’ forming upon the whorl a ‘meplat’ towards the suture, 
which is deeply cut; finally a body-whorl much more developed than the 
others.” 

It is somewhat difficult to understand on what grounds Fischer places this 
genus under the Littorinide, and yet in the so-called Purpwrina bianor and its 
allies there is a very strong resemblance to some sections of the numerously- 
represented genus Amberleya (Hucyclus). On the other hand, Amberleya ornata, 
D’Orb. (non Sow.), is very like a Purpurine, and was, in fact, recognised as such 
by Oppel (‘ Juraformation,’ p. 387), who records it from the Humphriesianns-zone 
of Oeschingen, and also from the Bayeux beds. In well-preserved specimens of 
Amberleya ornata, D’Orb., the anterior groove or incipient canal is as well marked 
as in most Purpurines, and better perhaps than in the majority of specimens 
obtained by collectors. Thus there is certainly a link between Pwrpwrina and 
Amberleya, though there may be no real affinity. Our difficulties are still further 
increased by the fact that Fischer classes Amberleya under the Turbinide. As 
regards the so-called canal in Purpwrina it may be seen to vary from a very strong 
and well-defined channel with reflexed columella, such as those of P. aspera 
(Pl. I, fig. 11) and P. calcar (PI. II, fig. 1), to the shallow, spoon-shaped grooves 
of P. bellona (Pl. I, fig. 5) and P. inflata (Pl. I, fig. 2). It should also be remem- 
bered that in the majority of specimens the anterior extremity has lost all original 
character from wear, so that we are only now and again permitted to see what the 
shell really was like. 

Distribution, §c.—The duration of the genus appears to have been limited. 
The oldest form known to us in England is P. ornatissima, Moore, said to occur 
in the Marlstone of [minster (Moore, ‘ Middle and Upper Lias of S.-W. England,’ 
p. 89, pl. v, figs. 20, 21), where it is described as being very rare. There is a 
somewhat similar form figured and described by Vacek (p. 53 (109), pl. 18, fig. 7) 
as P. bellona, D’Orb., from the opalinus-zone of the subalpine region. Nowhere 
are these pretty shells common, but in England they are the most abundant and 
best preserved in the Inferior Oolite of Dorsetshire, where the Parkinsoni-zone of 
Burton Bradstock yields for the most part different species to those characteristic 
of the Sowerbyi-bed of Bradford Abbas. 

In the Inferior Oolite of the Cotteswolds Purpurina is rare, and usually in 
such indifferent preservation that the finer distinctions, held to constitute specific 
differences, can scarcely be made out. The same remarks apply for the most 
part to the Lincolnshire Limestone and Yorkshire Dogger. On highér geological 
horizons in England one species of Purpwrina has been recognised in the Great, 
Oolite (Bathonian), and another species in the Cornbrash and Kelloway Rock of 
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Yorkshire. Some of our Inferior Oolite species have very close representatives in 
the Callovian of Montreuil-Bellay in France. 

Since the diagnosis of the genus given above will scarcely cover some of the 
extreme forms about to be included it will be necessary to constitute two sections, 
of which the first may be regarded as the normal or typical Purpurina, to which 
the above diagnosis may be fairly applied. 


Section I.—Purevrina, sensu stricto. 


Bellona Group. 


1. Purpurina ELaBoRaTA, Lycett, 1850. Plate I, figs. la, 6b; le,d,e; 1f; 1g. 


1850. TurzBo eraporarus, Lycett. Ann. Nat. Hist., vol. vi, p. 416, pl. ii, fig. 1. 

1851-4. — — Bean. Morris, and Lycett, Gt. Ool. Moll., part 1, 
p- 64, pl. ix, fig. 27, and 
p. 116, pl. xv, fig. 2. 


1854. _ — — Morris, Catalogue, p. 282. 
1869. Purpurtya ELABORATA, Bean. Brauns, Mitl. Jura, p. 168. 
1882. — -- — var. Basocrensis, Hudleston. Geol. Mag., 


1882, p. 195, pl. v, fig. 2. 
Compare also Purpurina bellona of many Continental authors. 


> 


Bibliography, §c.—In addition to the above, “ Turbo elaboratus”’ was described 
as a new species by Lycett, in a paper entitled “‘ Tabular View of Fossil Shells 
from the Middle Division of the Inferior Oolite in Gloucestershire,” published, 
1853, in the ‘ Proceedings of the Cotteswold Naturalists’ Field Club,’ vol. i, 
p- 77.! There is certainly some difficulty in determining whether this species 
should be assigned to Lycett or to Bean, though it really makes very little differ- 
ence. Morris and Lycett provide us with two types. Oneis from the Great Oolite 
of Minchinhampton or Bussage. This isin a good state of preservation, and may be 
seen at the Jermyn-Street Museum. The Yorkshire specimen (Pl. XV, fig. 2) is 
from the Scarborough Limestone (Humphriesianus-zone), and is in the Bean 

1 N.B.—No notice is taken of this paper by Morris in his ‘Catalogue.’ About 106 species of 
Gasteropods are tabulated, including some 56 new species, which are noted or briefly described. Two 
figures of Inferior-Oolite Gasteropoda are given. Several of the Inferior-Oolite species therein 
named and partially described by Lycett are preserved in the Jermyn Street Museum ; some also have 
been described and figured in the “ Great Oolite Mollusca.” In those cases where the identification 


is certain, it will be convenient to adopt Lycett’s name. 
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collection at the British Museum. Beyond the fact that it is a Purpwrina very 
little else can be made out. 

Morris and Lycett observe that P. elaborata has likewise been obtained from 
the Inferior Oolite (middle division) of the Minchinhampton district (p. 64), where 
specimens are said to be larger and more satisfactory (p. 117) than those from 
Scarborough. It has not been my lot to see any of these, though there are 
specimens of Purpurine from the Oolite-Marl devoid of any very distinctive 
features. Those authors speak of this species (p. 64) as occurring in the Inferior 
Oolite of Normandy, an allusion probably to P. bellona, which occurs on a higher 
horizon. On the whole P. elaborata must be regarded as a generalised form, 
which disputes with P. bellona the title to rank as the representative of the genus. 
In describing the really beautiful shells from the Sowerbyi-bed of Bradford Abbas 
under this title I have endeavoured to utilise an old name rather than invent a 
new one. 

Description : 


Length of a well-grown shell. . 20 mm. 
Ratio of width to length ‘ : » og HOW: 
Length of body-whorl to entire shell 2 06R 100: 
Spiral angle : 5 206": 


Shell ovate-conoidal, apex acute. Whorls about five or six; posterior area 
tabulate, sides moderately tumid. The ornaments consist of about eighteen stout 
longitudinal cost, which are feebly developed on the tabular area, rise up into 
spinous nodes on the keel, and are strong and regular in the flanks of the whorls. 
The coste have a tendency to die out anteriorly on the body-whorl, a feature by 
no means confined to this species. The costz decussate with regular and closely- 
set spirals, which extend down to the base of the shell; no spirals are seen on the 
flat area. 

Aperture oval to subquadrate. Columella moderately reflexed so as to produce 
anteriorly a wide and shallow groove towards the point. Umbilical slit scarcely 
indicated. 

Relations and Distribution.—The group of the Purpurinas to which P. elaborata 
belongs presents many features in common, and there can be no doubt that the 
several species run into each other to a very great extent. In fact, according to 
a lumping view of the case we might regard P. elaborata-bellona as one widely 
distributed species characteristic of the Inferior Oolite, and also represented in the 
Great Oolite of this country. When a badly preserved specimen turns up little 
more can be done than refer it thus. There is no doubt, however, that average 
specimens of D’Orbigny’s P. bellona, which is fairly abundant in the ‘ Oolithe 
ferrugineuse ” of Normandy, present characters which on the whole differ con- 
stantly from average specimens obtained in the lower zones of the Inferior Oolite 
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in this country. In the typical P. bellona the spire is always higher, and the out- 
line is more angular. 

P. elaborata is somewhat scarce in the Sowerbyi-bed at Bradford Abbas. Most 
of the specimens found in the Murchisone-zone of the Cotteswolds must be referred 
here, as also the very stunted forms occasionally met with in the Lincolnshire 
Limestone. The Neringa-bed of the Yorkshire Dogger has yielded a very few 
characteristic specimens (N.B. The specimen from the Dogger, fig. 1g, is very 
inferior to some since obtained). On the whole then, P. elaborata is the charac- 
teristic Purpurina of the Lower Division, whilst P. bellona is restricted to the 
Upper Division. One specimen from the Murchisone-zone of Normandy is in 
Prof. Deslongchamps’ cabinet. 


2. Purpurtna: Species or Variety. Plate I, figs. 4 a, b. 


1853. Cf. TurBo ELaBoratus, Lycett. Proc. Cotteswold Field Club, vol. i, p- 77, 
pl. ui, fig. 1. 


Description.—Shell ovate; whorls about five, canaliculate towards the suture 
with subtumid flanks. The whorls of the spire are ornamented by stoutish longi- 
tudinal ribs, but these fail throughout the greater part of the body whorl. The 
spirals are moderately wide apart, and fine axial strize may be noted in the 
interspaces. 

The aperture is suborbicular, and the traces of the Purpwrina-notch are very 
slight. 

Relations and Distribution.—This species or variety possesses the flattened 
whorls of P. elaborata with much of the reticulate ornamentation of the species 
next described. The peculiar appearance of the aperture may be due to distortion, 
but it greatly resembles Lycett’s figure in the ‘Proc. Cotteswold Field Club. 
The condition of the shell is such that no further comparisons can be made. 

The specimen is from the Oolite-Marl. If a temporary name is required it 
might be known as PURPURINA APERTA. 


3. PuURPURINA CANCELLATA, sp. nov. Plate I, figs. 3 a, b. 


Description : 
Length : : d ; . 21 mm. 
Ratio of width to length : : 2 69, 3100. 
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Length of body whorl to entire shell ‘ 262 = 100; 
Spiral angle : : ; #63" 

Shell ovate-oblong, apex acute; spire about fourth tenths of the entire shell. 
Whorls five to six, angular, but the posterior area slopes outwards ; flanks scarcely 
tumid. There are about sixteen rather thin longitudinal costz, which in the 
whorls of the spire are continuous, and form nodes at each of the keels; they 
also form nodes in the keel of the body-whorl, but die out anteriorly. The 
costz decussate with spirals which are wide apart, wavy in outline, and about 
half the thickness of the longitudinals. This produces a regular network, of which 
the mesh is largest spirally. Spiral ornamentation of a fine character is also trace- 
able on the posterior area. 

Aperture very similar to that of P. elaborata, but with rather shorter columella. 
Very slight trace of the umbilical slit. 

Relations and Distribution.—This pretty species has some resemblance to Purpu- 
rina ornatissima, Moore (op. cit.), from the Marlstone of Ilminster. But in Moore’s 
species the shell is more ovate, the whorls are subtumid and very slightly tabulate. 
The ornamentation of Moore’s species more resembles that of P. elaborata. 

P. cancellata is described from a unique specimen in a very good state of 
preservation. It is stated to come from Stoford, and has much the appearance of 
a fossil from the Sowerbyi-bed. 


4. Purporina BeLLona, D’Orbigny, 1850. Plate I, figs. 5 a,b; 5¢,d; 5e, f. 


1850. Purpurtna BELLONA, D’Orbigny. Prod. 1, p. 270. 


1852. _ — — T. J., 2, pl. 331, figs. 1—3. 
1886. Non — —- — Vacek, Fauna von Cap. 8. Vigilio, p. 109, 
pl. 18, fig. 7. 


Bibliography, §c.—This is the regulation name for most Purpurinas from the 
Inferior Oolite. I have already pointed out that D’Orbigny’s type must have come 
from the ‘ Oolithe ferrugineuse,” and is therefore a fossil of the Upper Division. 
The species is capable of numerous subdivisions, some of which might almost be 
raised to the rank of species. 


Description : 
Length of a medium specimen . : . 2iimm: 
Ratio of width to length 5 5 . 662400: 
Length of body-whorl to entire shell : 2. 00.2100; 
Spiral angle : : 60°. 


Shell ovate-oblong, turrited, apex acute. Spire nearly half the length of the 
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entire shell. Whorls about six, very angular. Posterior area flat, and forming a 
right angle with the sides, which are compressed and slightly undercut in the whorls 
of the spire. In the finer varieties (such as the specimen 5 a, b) there are from 
twenty-two to twenty-five longitudinal cost on each whorl, but these only extend 
about half way down the body-whorl. ‘These cost form a circlet of slight spinous 
nodes on the keels, and are continuous over the flat area. The spiral ornamentation 
is similar to that of P. elaborata, and is not traceable over the flat area. 

The aperture is ovate and relatively small; the pillar is short, and slightly 
reflexed, producing a broad and extremely shallow trough. Umbilical slit faint. 

Specimens showing a bolder character of ornamentation are figs. 5c, d, 5e, f. 
Some of these have seven whorls. In the proportions and general shape of the 
whorls these do not differ materially from what has been already described; the 
ornamentation is simply coarser. In a large series every gradation may be seen. 

Relations and Distribution.—In the character of its ornamentation, and in the 
rectangular outline of the whorls, there is considerable similarity between this 
species and P. elaborata; but the spire is higher, the shell less tumid, and the 
aperture somewhat more restricted. 

In England P. bellona is most abundant in the Parkinsoni-zone of Burton 
Bradstock and that district, where some specimens occur with a higher spire than 
any shown on the accompanying plate. It also occurs in the Cadomensis-bed at 
Oborne. Specimens from the Upper Division in the Cotteswolds may, perhaps, 
belong here, but their condition is seldom good enough for specific determination. 


5. Porpurtna peitona, D’Orbigny, var. pacopa. Plate I, figs. 7 a, b, c. 


1858. Cf. Quenstedt, Der Jura, Turbo serratus, p. 485, T. 65, fig. 7. 


Description : 


Length of a well-grown shell. . . 25 mm. 

Ratio of width to length 2 : = §74r2 100: 
Length of body-whorl to entire shell ‘ . 60: 100. 
Spiral angle : : 68°. 


The spiral angle is wider than in the more typical form. ‘The posterior area of 
the whorls slopes outwards towards the keel, and then curves upwards before 
falling over, and the ornamentation on the keel is highly nodular. 

Distribution.—P, of Burton Bradstock Cliff (p. 31) contains this form. 

Another variety with sloping whorls (see PI. I, fig. 9 a, 6) is from the Cadomensis- 


bed at Oborne. This resembles the figure of a Dundry specimen given by Tawney 
12 
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in the ‘‘ Dundry Gasteropoda,” pl. 3, fig. 8, and referred by him (p. 3) to 
P. bellona, D’Orb. 

Another variety (Pl. I, fig. 8 a, b) resembles P. Orbignyana, Héb. and Desl. 
(‘ Bull. Soc. Linn. Norm.,’ v., p. 176, pl. i, fig. 6), described by them from the 
Callovian of Montreuil-Bellay. This is a Dorsetshire specimen, but the horizon is 
unknown. 


6. Purrurina curta, sp. nov. Plate I, fig. 6 a, b. 


This is a very squat form, of which I have found one or two examples in the 
Humphriesianus-zone. The specimen figured is from Millborne Wick. 

It is not quite safe to describe this form as a variety of P. bellona, whilst its 
title to the rank of species can scarcely be regarded as proved at present. 


7. PURPURINA PARCICOSTA, sp. noy. Plate I, fig. 10 a, b. 


Description : 
Length : : : . 21mm. 
Ratio of width to levee : : . 80:100. 
Ratio of body-whorl to shell : : . 60:100. 
Spiral angle : 2 18 


Shell conoidal ; spire about four-tenths of the entire length. Whorls five to six, 
angular, and broadly tabulate. Keels coarsely crenulate, and scarcely upturned. 
Costze of the spiral whorls wide apart, and not prominent ; anterior two-thirds of 
body-whorl scarcely costated, though the coste are continuous across the flat 
area. Spirals coarse and few in number. 

Aperture ovate. Columella short, and slightly reflexed, with a very broad 
and shallow groove. Umbilicus sometimes well marked. 

Relations and Distribution—In the tabulate character of the whorls, and to a 
certain extent also in the height of the spire, this species approaches P. bellona of 
the type shown in figures 5 a—f, and the very ovate aperture, and wide and shallow 
canaliculation, still further connect it. I have, however, other specimens where the 
canaliculation is stronger, and more like that of the species next described. 

Rare in the Inferior Oolite of Dorsetshire. 
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8. PURPURINA ASPERA, Sp. nov. Plate I, figs. ll a,b; lle,d; lle. 


Description : 
Length of a well-grown specimen : . 26mm. 
Ratio of width to length ; : = fo > KOO: 
Length of body-whorl to entire shell : . 60: 100. 
Spiral angle : 10%. 


Shell ovate-conoidal ; spire rather more than Fe umeenitt of the entire length. 
Whorls seven in number, angular; posterior area sloping outwards, anterior area 
sloping inwards. Keels submedian, and coarsely crenulate where the longitu- 
dinals or costz cross over. Coste few but prominent, and well-continued through- 
out the body-whorl except in the neigbourhood of the columella. The spirals 
on the posterior area of the whorls are fine and numerous, those on the anterior 
area are few in number (about three on the whorls of the spire), coarse and wavy. 
The spirals in the base are thicker and much striated longitudinally. Shell 
substance very thick. 

Aperture subquadrate and rather restricted ; columella encrusted and strongly 
reflexed, so that the anterior canaliculation is very pronounced. Umbilical sht 
narrowed and long. 

Relations and Distribution.—This fine and characteristic Purpurine is, in many 
respects, widely removed from P. elaborata, and yet these two species are connected 
through the variety pagoda, and the numerous other varieties of P. bellona. Also, 
instead of the shallow anterior groove of that species, P. aspera is deeply canali- 
culate. 

These very coarsely ornamented forms are characteristic of the Sowerbyi-bed 
of Bradford Abbas, where P. aspera is moderately abundant. 

The specimen, Pl. I, fig. 2, is also from the Sowerbyi-bed of Bradford Abbas. 
It is an exceptional form, but I have not ventured to name it. 


9, PurpuRINA CALCAR, sp. nov. Plate IT, figs. 1 a, 0. 


Description : 
Length : Z : =) 9 mim. 
Ratio of width to jenaeh : ; « (80:2/100; 
Length of body-whorl to entire shell : = 60/2100: 
Spiral angle : - 2 a4 Care 


Shell conical. Whorls about six, very angular; posterior area slightly sloping 
outwards, anterior area slightly sloping inwards. Keels of the whorls of the spire 
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strongly crenulate, keel of the body-whorl enormously so. Coste wide apart, 
scarcely traceable anteriorly, but strongly developed below the keel, though dying 
out towards the base of the shell. Spirals above the keel fine and numerous; few 
and wide apart (two or at most three) below the keel. The body-whorl, including 
the base, has ten spirals. 

Aperture subquadrate with an extremely short columella, strongly reflexed, so 
as to produce a notch of considerable depth. Hardly any trace of umbilicus. 

Relations and Distribution.—Kvidently related to the last-named species, P. 
calcar is extremely rare in the Sowerbyi-bed of Bradford Abbas. In this form we 
perceive the coarsest ornamentation of any species of Purpurina known to me. 


Inflata Group. 


10. Purrurina inFLata, Tawney, 1850. Plate II, figs. 2 a, 6,c; 2d,e; 2f. 
1873. Purpurtya inFLata, Tawney. Dundry Gasteropoda, p. 4, pl. iii, fig. 9. 


Bibliography, §c.—Mr. Tawney need not have apologised for making this 
species, which is much nearer to P. Sowerbyi, Waagen, than to P. coronata, Héb. 
and Desl., with which he tried to identify it. 

Description : 


Length of a well-grown shell. : . 24mm. 
Ratio of width to length : ; « 80% 00: 
Length of body-whorl to entire shell Z ~ faz LOO: 
Spiral angle ‘ a ee 


Shell ovate-globose ; spire about three- cient of ike entire length. Whorls five 
to six, tumid, but flattened posteriorly and markedly canaliculate. Body-whorl 
much inflated. The longitudinals or coste are numerous, regular, of moderate 
force, and with a slight slope from left to right. On the shoulder of the whorls 
each rib terminates in a slight spinous projection, forming a closely crenulated 
keel; the coste extend about half way down the body-whorl. The spirals are fine, 
numerous, and regular, but are not seen to extend over the flat area. 

Aperture ovate to semilunar, with a short and scarcely inflexed columella in 
the more adult specimens. In younger. specimens the anterior groove is better 
marked, and the umbilical slit is also more apparent. 

Relations and Distribution—This species may be regarded as typical of the more 
globular forms of Purpurina, which are found both in the Inferior Oolite of the 
Anglo-Norman basin, and also in the Callovian of Montreuil-Bellay. It is 
undoubtedly near to P. Sowerbyi, Waagen, but rather more tabulate. 
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P. inflata is characteristic of the Parkinsoni-zone of Burton Bradstock and the 
neighbourhood. The Sauzei-bed at Oborne also yields it, and specimens resembling 
this species are in Mr. Buckman’s collection, said to come from East Coker, zone 
unknown. It also occurs at Dundry, and in the Inferior Oolite of Rodborough 
Hill, and Cold Comfort. 

In Normandy it is fairly abundant in the “ Oolithe ferrugineuse,” whence many 
fine specimens are to be seen in Prof. Deslongchamps’ collection. 


11. Purrurina: Cf. Sowersy1, Waagen, 1867. Not figured. 


1867. Pourpurina Sowrersyi, Waagen. Zone of Am. Sowerbyi, in Benecke, p. 105, 
pl. v, figs. 3, 4a, b,c. 


A globose Purpurina which differs from P. inflata, in having the shoulder of 
the whorl sloping, and scarcely canaliculate, is of rare occurrence in the Sowerbyi- 
bed of Bradford Abbas. The spire also is rather shorter, and the costz have a more 
decided inclination from left to right. 


12. Purportna RoTUNDA, sp. nov. Plate II, figs. 3 a,b, c; 3 d. 


Description : 
Length of well-grown shell : : . 23 mm. 
Ratio of width to length : ; a oa LOO: 
Length of body-whorl to entire shell ‘ 1 O83 100. 
Spiral angle - : 90°. 


Shell ovate-globose, rather widely umbilicated. Whorls five to six, tumid and 
canaliculate near the suture; body-whorl much inflated. The cost are feebly 
developed on the whorls of the spire, and more or less effaced on the body-whorl. 
The spirals are numerous and regular in their increase and relative distance. 

Aperture widely ovate, with but slight traces of canaliculation. 

Relations and Distribution.—Though not more tumid than P. inflata this is the 
most globose of all the Purpurines. It is further distinguished by a good sized, 
circular umbilicus. The aperture is, perhaps, the least canaliculate of any known 
species. 

Rare in the Sowerbyi-bed of Bradford Abbas and Stoford. 
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13. Purpurina TaBuLata, sp. nov. Plate II, figs. 4 a, b, c. 


Description : 


Length of a large specimen . : . 20 mm. 
Ratio of width to length : ; . 80:100. 
Length of body-whorl to entire shell : ta OS OO. 
Spiral angle : : S08 


Shell conoidal, subglobose, almost imperforate. Whorls about six, angular and 
widely tabulate, slightly tumid on the flanks. The longitudinal ornament is very 
feeble, especially in the body-whorl; it is better shown on the tabular area, where 
the cost are split by lines of growth. ‘The keels are delicately crenulate. The 
spirals are regular, numerous, and rather fine; they do not extend over the 
tabular area. 

Aperture ovate to subquadrate, wide, and bearing considerable resemblance to 
that of P. elaborata. 

A less tumid variety (Pl. II, fig. 4 d, e), with better developed costa, serves to 
connect this species with P. curta (Pl. I, fig. 6 a, b), which, however, has well- 
developed costz and a somewhat longer spire. This variety might be called 
P, SUBCORONATA. 

Relations and Distribution.— P. tabulata is near to P. coronata, H. and D. (‘ Foss. 
Mont.-Bellay,’ p. 25, pl. i, fig. 7), but that small and tabulate species is beautifully 
cancellated. 

Rather rare in the Sowerbyi-bed of Bradford Abbas and Stoford. 


The following list summarises the results as regards the Purpurines, strictly 
so called, of the Inferior Oolite in England. 


Bellona Group. 


Purpurina elaborata, M. and L. Purpurina curta, sp. nov. 
—  ‘aperta.”’ — _ parcicosta, sp. nov. 
—  cancellata, sp. nov. — _ aspera, sp. nov. 
—  bellona, D’Orb. —  calear, sp. nov. 


— = — var. pagoda. 


Inflata Group. 


Purpurina inflata, Tawney. Purpurina rotunda, sp. nov. 
— ef. Sowerbyi, Waagen. —  tabulata, sp. nov. 
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Section IT.—Purevrina, Auctorum nonnullorum. 


A considerable modification in the diagnosis of the genus is required to 
admit the following species; where the spire is longer, the body-whorl less tumid, 
and the whole shell angular and eucycloid. Indeed, I should prefer to distinguish 
this group as Hucycloidea—small shells with carinated whorls; carinze median and 
crenulate ; aperture rhomboidal, with a short and narrow anterior canaliculation. 


14, Purrorina (Evcycnorpea) sranor, D’Orbigny, 1850. Plate II, figs. 5 a, b, ¢; 
5d,e; 5f, 9, h 


1850. Turso Branor, D’Orbigny. Prod. 1, Et. 10, p. 266. 

1852. Purrurrna Branor, D’Orbigny. Ter. Jur. 2, pl. 331, figs. 14, 15. 

1860. Cf. also Purpurina Granvutata, Héb. and Desl. Foss. de Montreuil- 
Bellay, p. 28, pl. 7, 
fig. 9. 


Bibliography, Sc.—I can find no adequate description of P. bianor. In the 
Prodrome, D’Orbigny merely says that 7. bianor is near to T. belia, but more 
elongate, more carinate in the middle of the whorls, and without crenulations. 
Occurs at Port-en-Bessin. In the ‘ Terrains Jurassiques’ no text accompanies the 
figure of P. bianor. On the other hand, our shell greatly resembles specimens from 
Normandy, which Prof. Deslongchamps and other paleontologists refer without 
hesitation to P. bianor, D’Orb. These occur in the beds of Bayeux. 

P. granulata, H. and D., greatly resembles some of the larger specimens from 
Vitney Cross, but on the whole the ornamentation of P. granulata is richer, 
especially on the carine. But if the Vitney Cross specimens were as well preserved 
as those from the Callovian of Montreuil-Bellay, it might, perhaps, be more difficult 
to indicate the difference. 

Description : 


Length of a well-grown shell. : . 13 mn. 
Ratio of width to length : : « Go2100; 
Length of body-whorl to entire shell : » So Lo: 


Spiral angle 55°. 

Shell conical, eucycloid; spire nearly halt the length of the shell, apex sharp. 
Whorls about seven in well-grown specimens, very angular, having a strong keel, 
which is median in the whorls of the spire; body-whorl with one strong keel, and 


showing no distinctive base. The keels are regularly and finely crenulate (differing 
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from D’Orbigny’s description), and where this is not so, it would seem to be the 
result of wear. The spirals are often faint, except in the lower part of the body- 
whorl, where they are more prominent ; but thereis much variation in this respect. 
On the whole, the spirals are fewer and stronger in the anterior than in the 
posterior area of each whorl, and in well preserved specimens are seen to be 
decussated with fine longitudinal striz. 

Aperture subquadrate, inclining to rhomboidal; columella scarcely reflexed ; 
anterior groove more marked in some specimens than in others. Umbilical slit 
variable. 

Relations and Distributions.—The forms described below, viz. P. “ fusiformis”’ 
and P. carino-crenata, are probably nothing more than varieties of the somewhat 
variable species identified as P. bianor. But this section of the genus Purpuwrina, 
as was noticed by Hébert and Deslongchamps in dealing with P. granulata, recalls 
the form of Amberleya (Hucyclus) with considerable force. It will be remembered 
that many species of eucycloid Purpurine were figured by D’Orbigny in the ‘ Ter- 
raines Jurassiques,’ e.g. P. ornata, P. bathis, P. belia. Forms greatly resembling 
these our paleontologists have hitherto treated as belonging to the genus Amberleya. 
Itis difficult to say where the line should be drawn, since many of the shells referred 
to Amberleya show considerable anterior grooving when well preserved. Alto- 
gether, the section of Purpwrina which contains P. bianor is anomalous, and full 
of difficulty, as we shall perceive in the sequel. 

In this country P. bianor is essentially a fossil of the Parkinsoni-zone, being 
fairly abundant in P,, Burton Bradstock Cliff, and in the same horizon at Vitney 
Cross, and Upper Loders. In North Dorset it occurs sparingly in the Parkinsoni- 
beds at Halfway House and Bradford Abbas. 


15. Purrurtna (EvucycLoipna): Species or Variety related to P. Branor. Plate II, 
figs. 6 a, b. 


This shell differs from the preceding in having asomewhat smaller spiral angle, 
and in its more fusiform outline. The body-whorl presents a distinctly defined base, 
and the anterior portion of the whorls of the spire has less of an inward slope ; 
consequently the whorls are less angular. The keels are richly crenulate; the 
spirals above the keel consist of a well-marked line near the suture, and two others 
which are fainter; the spirals below the keel are two in number and stronger ; all 
are finely decussated by axial striz. 

Aperture imperfect, but probably like the preceding. 

It is not impossible that this form may be a poor representative of Turbo sub- 
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angulatus, Miinst. (‘ Goldf. Petref.,’ t. 194, f. 5), a fossil of the Murchisone-zone iden- 
tified by Oppel with P. patroclus, D’Orb. (‘ Ter. Jur.’ 2, pl. 329, figs. 9—11). As 
a temporary name I propose that our shell be called “* Purpurina fusiformis.” It 
belongs to the Woodwardian Museum, and is marked * Yeovil.” Hence I presume 
it is a fossil of the Lower Division of the Inferior Oolite. 


16. Purporina (HucycLoipea) cartno-crenata, Lycett, 1853. Plate I, figs. 7 a, b. 


1853. Fusus? carino-crenatus, Lycett. Proc. Cotteswold Nat. Field Club, 
vol. i, p. 81. 


Description —* Shell small, fusiform; spire of four volutions, keeled and 
striated; an elevated carina encircles the middle of each whorl, its edge undu- 
lated or crenulated; encircling strive cover the whole surface of the shell, and there 
is an indistinct circle of nodules upon the upper portion of each whorl near the 
junction.” —Lycerr. 

The specimen now figured answers to the above description, except that 
possibly the spire may have had five whorls. It evidently belongs to the same 
section of Purpurina as P. bianor, but obviously differs in the smaller spiral angle, 
and in possessing a more defined base (not well shown in Fig. 7 a, b) ; in fact, the 
body-whorl may be regarded as distinctly bicarinate. The character, though not 
the details of the ornamentation, are similar. With ‘“ P. fusiformis” it has closer 
affinities, but the Cotteswold shell is much feebler. 

This specimen is from the Lycett Collection in the Jermyn Street Museum, 
and is the only one known to me. The author quotes the species from the 
Inferior Oolite of Minchinhampton (op. cit., p. 73). 

Some other small fossils from the Inferior Oolite have lately turned up which 
may belong here, but at present it seems safer to reserve these to be dealt with 
subsequently, either by way of postscript or otherwise. 


Genus—Bracuytrema, Morris and Lycett, 1851, Great Ool. Moll., p. 24. 


« Shell small, twisted, turbinated, solid. Whorls nodular, costated or cancellated ; 
the last whorl large and ventricose ; columella smooth, rounded ; twisted near to 
the base, and reflecting outwards, forming a short oblique canal; aperture moderately 
subovate, less frequently thickened, and externally subvaricose.’’—Fiscurr, ‘ Man. 
Conch.,’ p. 685. 

13 
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The above is in the main the original diagnosis of Morris and Lycett, which 
had to a certain extent been modified by Piette in 1856. To show the uncertainty 
which still prevails with regard to the family position of Brachytrema, I would 
refer to the partial list of genera, p. 12 of this Monograph. It will be seen that 
Fischer places the genus with a query under Cerithiide, Tryon places it under 
Littorinide or Cerithiide, Tate under Cerithudz provisionally, Stolicezka under 
Cerithiide. Morris and Lycett, on the other hand, originally regarded it as related 
to the Muricidee. 

These shells are very scarce and poorly preserved in the Inferior Oolite of 
England, so that our opportunities for adding to the knowledge we possess of the 
genus have not been great. Omitting the more fusiform shells which have 
occasionally been referred to Brachytrema, two distinct groups are apparent, one 
of which is like Purpuroidea in its aspect (B. Wrightii) ; the other might with 
more justice be regarded as related to the family of the Cerithiide (B. subvaricosum). 
Thus the genus is to be regarded as a composite one, which possibly may be 
broken up when the subject has been more fully ventilated. 


17. BracHyTREMA SUBVARICOSUM, sp. nov. Plate II, figs. 9 a, b. 


Description : 


Length ; ; : . 6°25 mm 
Width : 3 : ; . 412 mm. 
Length of body-whorl to entire shell, about - 90:2: 100 
Spiral angle ; 2 50° 


Shell small, subconical, apex pointed. Whorls six, nearly flat, and without 
strong sutural depressions. The ornaments consist of three stout, undulating 
spirals, which are wide apart, though somewhat fused together in the apical 
whorls. In the body-whorl a fourth spiral is developed; and in the base the 
spirals are fine and not numerous. The longitudinal ornamentation is irregular 
and not conspicuous, though slightly variciform in character. 

Aperture subquadrate and somewhat restricted, canal short, columella curved, 
notch narrow. 

Relations and Distribution —Brachytrema brevis, Piette (‘ Bull. Soc. Géol. 
France,’ 2me sér., vol. xiii, p. 564, pl. xv, figs. 21, 22), believed to be nearly 
the same as Turbo pygmeus, M. and L. (‘ Great Ool. Moll.,’ p. 65, pl. ix, fig. 29), 
approaches this species very closely. B. subvaricosum is less depressed, and the 
longitudinal ornamentation is less sharply developed; the spirals are larger, wider 
apart, and less numerous than in Vurbo pygmeus. B. varicosa, Lye. (‘ Suppl.,’ 


BRACHYTREMA. 99 


p. 5, pl. 44, fig. 27), approaches our shell still more closely, but the spiral ornamen- 
tation of Lycett’s species is finer, more crowded, and more granulated. It is 
true that in all these cases the differences are chiefly connected with the ornamen- 
tation, and in this respect B. subvaricoswm certainly differs from all known forms 
of Brachytrema in the Great Oolite of this country. It is possible that this may 
be the form described by Cossmann (p. 79, pl. xi, figs. 34 and 35) as Brachytrema 
brevis, Piette, said to be not uncommon in the Bajocian of the Meurthe-et-Moselle. 

Brachytrema subvaricosum occurs sparingly in the upper part of the Lincolnshire 
Limestone at Great Ponton. There is also a wide-angled variety, with the spirals 
very wide apart, which has been found at Weldon. 


18. BrachytremA BINODOsUM, sp. nov. PI. VII, fig. 12. 


Description.—This little shell differs from all others of the varicoswm-group in 
having two nodular spiral belts round the whorls, which give it an eucycloid aspect. 
A single specimen has been found at Great Ponton. 


19, Bracnyrrema Waricutil, Cotteau, 1855, var. pespecta. Plate II, figs. 8 a, 0, ¢. 


1860. BracuyrremMa Wriaurtit, Cotteau. Héb. and Desl., Foss. de Montreuil- 
Bellay, p. 21, pl. vii, figs. 7 a, 8, e. 


Description : 


Length . : : : . 75 mm, 
Width : ; . 6mm. 
Body-whorl to entire hell Ange : . a0 5100 
Spiral angle : : 65° 


Shell conical; apex pointed. Whorls five, angular, and Soe -like ; ornaments 
coarse ; three strong nodulated spirals on the anterior area of each whorl; the 
longitudinals consist of tolerably numerous stout costa which are very nodular 
over the angle of the whorl ; base rather flattened and ornamented by five spiral 
lines. 

Aperture subquadrate to circular; notch rather wide ; scarcely any canal. 

Relations and Distribution.—Owing to the indifferent preservation of the 
anterior margin of the only known specimen it is not easy fully to point out how 
the form now under consideration differs from Cotteau’s species. It is not much 
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more than one-third the size, is wider-angled, and has a flatter base ; the notch also 
is probably wider and more distinct. There is an undescribed species of Brachy- 
trema in the Bajocian of Normandy (for a specimen of which I am indebted to the 
generosity of M. Deslongchamps), which greatly resembles this form, and also B. 
Wrightit, but yet has points of difference from both. These differences are probably 
not more than varietal. B. Wrightii and its allies represent the group of Brachy- 
tremas which are related to Purpuroidea. In the well-preserved specimens of the 
French Bajocian it is possible to note this relationship. 

The variety despecta is founded on a unique specimen from P;, Vitney Cross 
(see p. 38), and is the only Brachytrema that has hitherto to my knowledge been 
found in the Inferior Oolite of England outside of the Lincolnshire Limestone. If 
additional evidence as to its differing materially from B. Wrightii should be 
obtained, the species may be known as BrachyrrEMA DESPECTUM. 


Famity APORRHAIDA. 


“ Shell turrited, aperture continued in front by an imperfect canal or a groove ; lip 
expanded, aliform or digitate.’’—Fiscuer. 

The Inferior Oolite, in England, contains three genera, which may be referred 
to this family, viz. Malaptera, Piette, Spinigera, D’Orbigny, and Alaria, Morris 
and Lycett. These genera are probably of unequal value, and it might perhaps be 
difficult to give a very rigorous and logical definition of any one of them, so linked 
are they to all appearance by connecting forms. Besides the three named genera 
there are one or two species of the Aporrhaide, which seem rather difficult to 
place under any of the above. 

The Cretaceous Aporrhaide have received a considerable amount of atten- 
tion from Mr. J. Starkie Gardner,'! and, in common with some other concho- 
logists, he failed to see any difference of generic value between Alaria and the 
existing Aporrhais. However, Fischer clearly endorses Piette’s view as to the 
propriety of keeping Aporrhais distinct from at least the bulk of the shells usually 
referred to Alaria ; and the farther we go back in time, the more the Alaria-group 
predominates over the others, until its origin is lost in the small and often obscure 
forms, which a minute and careful search is gradually revealing from the Lias. 


' “On the Gault and Cretaceous Aporrhaidm,” by J. Starkie Gardner, F.G.S., ‘ Geological 
Magazine,’ 1875. 
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Genus—Mataprera, Piette. 


Shell thin, fusiform or ovoid, wing very large, multidigitate, palmate, investing, 
bent back, extended on the columellar side, and sometimes on the posterior portion of the 
spire ; anterior canal placed upon an expansion which forms part of the wing, and 
consisting of a wide furrow bent backwards as in Aporrhais.”—FiscuEr. 

Such a genus as this possesses more resemblance to the existing Aporrhais than 
the average Jurassic Alaria does. Indeed, Cossmann (‘ Htage Bathonien,’ p. 71) 
regards Malaptera as merely a subgenus of Aporrhais. Most of these shells were 
formerly referred to Pterocera, Lamarck. 


20. MaLapTera BENTLEYI, Morris and Lycett, 1851. Plate ILI, figs. 1 a, 1b, Le. 


1851. Prerocera Bentunyi, Morris and Lycett. Great Ool.-Moll., p. 15, pl. in, 
figs. 15, 15a, 
1854. — -- — Morris, Catalogue, p. 274. 
Cf. also Cuenopus Pricravriensis, D’Orbigny. Piette, Cont. de la Pal. Franc., 
pl. xiv, fig. 9, and pl. xix, figs. 
10 aud 11. 


Bibliography, §c.—This is an Inferior-Oolite species described by Morris and 
Lycett as from the Great Oolite; but no similar form is known in the Great 
Oolite of this country. 

Description : 


Length of a full-sized specimen . : . 32mm. 
Ratio of width to length ‘ ‘ . 46: 100. 
Spiral angle : oy On 


Shell turrited, spiral angle rather convex, apex Pplant Whorls angular and 
tumid; posterior third of each whorl marked with very fine spiral lines, for the 
most part scarcely visible ; the anterior two-thirds carries four strong spiral lines. 
Body-whorl moderately large, and nearly equal to the length of the spire. It is 
ornamented by six strong spirals, from which the digitations of the wing arise. The 
wing embraces a very considerable portion of the spire. The posterior digitations 
are the strongest and also the widest apart, the first one being bent upwards, so as 
to form an angle of about 10° with the axis of the spire and nearly straight ; the 
three anterior digitations are less strong, and project much less farther from the 
edge of the palmated portion of the wing; they are bent downwards in an 
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increasing ratio. The anterior portion of the wing is ornamented by numerous fine 
lines. The principal digitations are six, but a subordinate seventh occurs. 

The aperture is short and nearly quadrate; the six or seven furrows of the 
wing, corresponding to the digitations, radiate from the outer lip, and the posterior 
furrows communicate directly with the aperture. The canal is very wide at first, 
but tapers gradually to a tolerably fine groove, as the anterior spine, or canal- 
sheath is bent back almost in the form of a sickle. 

Relations and Distribution.—This species is of considerable interest as probably 
the oldest Malaptera known. The Collyweston Slate cannot well be higher than 
the middle part of the Murchisone-zone. Poor specimens are occasionally obtained 
from the neighbouring Lincolnshire Limestone, but the species has probably not 
been found out of the Stamford district. It is by no means uncommon at Colly- 
weston. 


21. Mataprera BenTLEYI, M. and L., var. Npcuncta. Plate ITI, fig. 2.’ 
Cf. Morris and Lycett, Great-Ool. Moll., pl. iii, fig. 16. 


This differs from the more usual form, (1) in being smaller, (2) the whorls of 
the spire being rather more angular and the ornamentation finer ; (3) the posterior 
digitation more recurved upon the spire; (4) the anterior digitations scarcely 
perceptible. 


Genus—Spinicgera, D’ Orbigny, 1850. 


“These are Rostellarias compressed and with successive lateral varices, like 
Ranella, but which have at each varix a long point.’ ‘ Prod.,’ vol. i, p. 270. Ktage 
Bajocien.’ 

Fischer (‘ Manuel,’ p. 677) regards Spinigera as merely a subgenus of Alaria. 
He gives the following diagnosis. ‘ Shell elongate, narrow, fusiform ; anterior 
canal long, straight ; varices continuous, aligned on one side or on both sides, as 
with Ranella, and provided with a long spine directed transversely.” The com- 
pression of the shell, originally diagnosed by D’Orbigny, seems to me also an 
important feature, and helps to distinguish Spinigera, which represents a curious 
section of the Aporrhaide, placed at the opposite extremity of the scale to that of 
Malaptera and its allies. 


1 N.B.—This figure and fig. 1 ¢ were drawn from reversed casts in gutta-percha. 


SPINIGERA. 103 


This genus is limited both vertically and horizontally. In England it is almost 
exclusively confined to the Inferior Oolite of Dorsetshire, with a stray specimen 
from Dundry. In France the type species, Spinigera longispina, Desl., is not 
uncommon in the beds of Bayeux. In the singular repetition of the Bayeux-beds 
on a Callovian horizon, which occurs at Montreuil-Bellay, two species of Spinigera 
are found, according to the determinations of MM. Hébert and Deslongchamps. 
The Bathonian beds in France have not yielded any, and this is also the case as 
regards our own Great Oolite. 

The Dorsetshire beds of Inferior-Oolite age, and especially those of Bradford 
Abbas, provide us with some interesting forms. Five species may be noted, of 
which three are probably new. Like Alaria some are monodactyl, as Sp. recurva, 
where the last lateral spine appears to have the function of a wing-digitation ; 
others, like’ Sp. didactyla, have two wing-digitations when adult. The spines are 
in many cases seen to be hollow im section, showing that they were chan- 
nelled or perforated. 

Owing to the compression, which appears characteristic of the genus, it would be 
useless to attempt any comparison by means of the spiral angle. In all cases the 
shell is more or less elongate, fusiform, and compressed. 


22. SpinicERa TRINITATIS, Tawney, 1873. Plate III, figs. 3 a,b; 3c, d, e. 


1873. Aarts rrintraris, Zawney. Dundry Gasteropoda, p. 12, pl. i, fig. 6. 
Cf. also Rostentarta sprnosa, Minster. Goldfuss, iii, p. 15, pl. 170, fig. 2. 


Bibliography, §c.—Mr. Tawney, in describing his species, admitted that the 
materials were very imperfect ; and this we can easily believe, since it would be 
difficult to conjecture from the figure given in the ‘ Dundry Gasteropoda,’ that the 
Specimen was a Spinigera. However, there was enough to distinguish it from 
* Alaria” longispina, Desl. 

Sp. trinitatis is probably closely related to Rostellaria spinosa, Mister. At 
any rate the species from the Jura-kalk of Pappenheim is evidently a Spinigera, 
and resembles this species rather than Sp. longispina, Desl. 

Description : 

Length’. : : : =) Straus 
Ratio of minor to major axis of width .. . 53: 100. 

Shell elongate, fusiform. Whorls of spire extremely flattened, body-whorl less 

so; apical whorls smooth and tumid; next whorl has a median costated keel 


1 Tn all cases the canal is excluded. 
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(fig. 3b); then comes a whorl with a keel nearly median and finely crenulated; each 
of these whorls presents a fine basal rim just above the suture. The four or five 
remaining whorls, including the body-whorl, have the keel almost at the anterior 
extremity; traces of the fine crenulation are seen on the keels of the two higher 
whorls, but this is almost obliterated on the penultimate and body-whorl. In the 
four or five last whorls there are two fine spiral lines above the keel, and one 
below ; these are decussated by numerous fine radial lines, often indistinct. The 
four or five last whorls also develop a continuous chain of bilateral varices (fig. 3 e), 
each of which sends out a spine on crossing the keel (not always visible). 

Aperture subovate, elongate; canal very long and straight. Without wing, 
except so far as the antero-lateral spine, originating in the varix, and not in the 
outer lip, represents one. 

Relations and Distribution.—This species is extremely variable, especially as to 
the position of the keel in the anterior whorls. Occasionally the body-whorl is 
more angular, and in such cases specimens are not always to be distinguished from 
Sp. didactyla. Indeed, it is possible that Sp. trinitatis represents an incomplete 
stage of that very bizarre form. 

Somewhat rare in the Sowerbyi-bed of Bradford Abbas, and quoted also from 
Dundry. 


23. SpINIGERA LONGISPINA, Deslongchamps, 1842. Plate III, figs. 4a, 4b, 4c. 


1842. Ranga Loneisprna, Desl. Mém. Soc. Linn. Norm., vol. vii, p. 152, 
pl. xi, fig. 29. 


Bibliography.—This being the type of the genus, most forms of Spinigera 
hitherto found in the British Oolites have been thus referred to by collectors. 
Deslongchamps’ species is, however, in reality almost unknown in our collections, 
and unless great pains be taken to show the spines it has so much the appearance of 
an Alaria that few would suspect its real nature. 

Description : 

Length : é é : . 35mm. 
Ratio of minor to major axis of width . 802100 

Shell elongate, fusiform. Whorls subventricose and only slightly compressed. 
Apical whorls subglobular ; next succeeds an intermediate whorl, subangular, with 
a median keel, and traces of axial cost anteriorly; the remaining six whorls, 
including the body-whorl, have the keel less and less median until its position is 
at about the lower third. The ornaments consist of numerous spiral lines, which have 
moderately wide interspaces, and are carried over the bilateral varices in undu- 
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lations. At the junction with each keel and the varices a spine is developed and 
generally nearly at right angles to the axis of the shell, sometimes with a slight 
anterior deflection. These spines are always situated about two-thirds down the 
whorl; above the base of each spine is a slight corrugation of the varix but no 
more than one spine on each side of the whorl. 

Aperture ovate-oblong to subquadrate; no regular wing, since the anterior 
lateral spine springs from the varix and not from the outer lip; canal long and 
straight. N.B.—There seems a certain amount of irregularity in the development 
of the spines, but on the whole the arrangement is distinctly bilateral, though in 
some cases the spines appear better developed on one side than on the other. 

Relations and Distribution—Nearly related to the succeeding species, Sp. 
longispina is in this country eminently characteristic of the Humphriesianus-zone, 
where alone I have succeeded in finding it. The three figured specimens are all 
from the Sherborne district. The Sauzei-bed at Oborne contains a very inflated 
variety. Mr. Wilson has lately found a specimen in the iron-shot Oolite of Dundry, 
which seems to present features intermediate between this species and those of 
the one next described, though inclining towards Sp. longispina. 


24, SPINIGERA RECURVA, Sp. nov. Plate III, figs.5a,56; 5c¢,d,e; 5f,g, h. 


Description : 
Length (full size) ‘ . 22 mm 
Ratio of minor to major axis of width : » 402100 


Shell rather short, fusiform, and moderately compressed. Apical whorls four, 
subglobular and plain (fig. 5 4), constituting the opening of a very convex spiral 
angle; next whorl angular and costated longitudinally; the succeeding whorls 
of the spire (three or four) have either no longitudinals or at best very faint ones, 
but are spirally ornamented throughout, and betray a tendency to bicarination 
which varies in different specimens but is generally well marked. The body-whorl 
exhibits a third carina, sometimes also visible in the penultimate. The chain of 
bilateral varices is more or less continuous, but a spine is always sent out on both 
sides where the varix crosses the lower keel (fig. 5 e). The direction of the spines 
is irregular, those on the body-whorl have mostly a tendency to curve upwards. 

Aperture very nearly quadrate and graduating into a wide and straight canal. 
There is no actual wing, but in the well-preserved specimen, fig. 5 a, the spines are 
seen to be grooved, and the groove in the anterior lateral spine is seen distinctly 
to communicate through a notch in the outer lip with the aperture, hence it may 


also be said to have the function of a wing. 
14 
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Relations and Distribution.—Distinguished from Sp. longispina in being much 
shorter, although with nearly the same number of whorls ; also in the marked bicari- 
nation of the anterior whorls, and to a certain extent in the direction taken by the 
spines, some of which have a tendency to curve upwards. It is also more 
compressed and the whorls less tumid. Spinigera compressa, D’Orb. (Héb. and 
Desl., p. 18, pl. vi, fig. 8), from the Callovian of Montreuil-Bellay, which species 
is regarded by the authors as synonymous with Muricida fragilissima, Quenstedt 
(‘ Der Jura,’ tab. 65, fig. 30), is a small form rather nearer to Sp. longispina than 
to this species. 

Spinigera recurva is essentially a fossil of the lower part of the Parkinsoni-zone 
of South Dorset (P,), being far from uncommon in the cliffs of Burton Bradstock 
and Bridport Harbour, likewise in the quarries of the interior, especially at Vitney 
Cross. I have also a stunted variety from Broadwinsor, showing more ornamenta- 
tion than usual in the subapical whorls. The species has been recognised by 
M. Deslongchamps in the Bajocian of Normandy as one hitherto unnamed. 
Undoubtedly the differences which separate it from Sp. longispina are not very 
great, and some might be disposed to regard it asa variety. At the same time 
these differences are constant or nearly so, and are coincident with a change of 
horizon. When we feel sure that such is the case it seems only reasonable to 


‘**make a new species.” 


25. SPINIGERA DIDACTYLA, sp. nov. Plate ITI, figs. 6 a,66,6c¢; 6d, e, f, g. 


Description.—This is a very variable shell, especially as to size and angular 
measurements; or, stated in other terms, several forms presenting considerable 
differences of size and outline are grouped under one specific distinction. The 
dimensions, therefore, must be given subsequently under the heading “ varieties.” 

Shell elongate to sub-elongate, fusiform, and greatly compressed. Apex very 
blunt. The three apical whorls smooth and tumid; the whorls immediately 
succeeding have a median costated keel; the two costated whorls show a basal rim 
above the suture. The rest of the shell, consisting usually of five whorls in the 
longer varieties, and of four whorls in the shorter varieties, is nearly plain, or pro- 
vided only with fine spiral lines. The keel is well developed, and ranges from 
submedian to anterior in position. These whorls develop the bilateral varices, 
which send out short spines on crossing the keel. The body-whorl is strongly 
bicarinate, sending out from each keel two long channelled bifurcating spines, 
which greatly resemble the double wing of the didactyl Alarias. 

The aperture is subquadrate or trapezoidal, with the outer lip distended over 


SPINIGERA. 107 


the wing and in communication with the channelled digitations. Canal long and 
straight, but no complete termination has been seen. 

Varieties and Dimensions.—In the longer varieties, which constitute a consider- 
able majority, the degree of compression, or ratio of minor to major axes of width, 
which might be called the index of compression, is as 57 to 100. In the shorter 
and wider varieties it is about as 50 to 100, 7. e. one side of the shell is twice as 
wide as the other. From 15 to 20 mm. in length seems to be about an average 
for the narrower varieties. The large specimen (fig. 6 a) measures upwards of 
30 mm., but this must be regarded as a megalomorph. The length in this case is 
gained not by an additional number of whorls, but by the greater height of each. 

In the wide variety (fig. 6d, and enlargements) the apical whorls resolve 
themselves into an almost undistinguishable nucleus, the two costated whorls are 
in their place, and the remainder of the shell appears in all cases to consist of four 
instead of five whorls. Hence this variety seems to have arrived at maturity 
earlher. The length of this variety may be taken at from 12 to 13 mm. 

Relations and Distribution.—This curious species helps to show the analogy which 
exists between Alaria and Spinigera. Unless we are prepared to believe that Sp. 
trinitatis is a young or undeveloped form of Sp. didactyla, the latter stands almost 
alone. If Spinigera trinitatis be an undeveloped form, then the two species, though 
related, might be regarded as distinct. But if Sp. trinitatis be merely the young 
stage of the other, then it is clear that they only form one species. The point is a 
difficult one and not easy to decide. ‘There is a considerable degree of resemblance 
in the more apical portions of the spire. On the whole the anterior whorls, which 
make up the bulk of the shell, are less angular in Sp. trinitatis, and show more 
spiral ornamentation. 

Both forms are mainly confined to the Sowerbyi-bed at Bradford Abbas, and in 
my own collection Sp. didactyla is the most numerous. These species are appa- 
rently not known to occur in the Inferior Oolite of Normandy. 


26. SpPINIcERA oRASSA, sp. nov. Plate III, fig. 7. 


Description . 
Length about : . 25 mm. 
Shell subelongate, fusiform. Apex ankeiaamy Whorls stout and subangular 


(seven remain), with a strong keel placed towards the anterior extremity. No 
spiral ornament visible, but the whorls are rugose with axial lines, most pro- 
bably of growth. The bilateral varices in the only available specimen are not well 
seen, and the spines are more or less broken off. Body-whorl sub-bicarinate, 
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with a stout diverging pair of spines, or didactyl wing. Other indications are 
wanting. 

Relations and Distribution.—This species seems to be the descendant of the 
short variety of Sp. didactyla. A single specimen was found in the Sauzei-bed, 
or marl with green grains at Oborne. 


Genus—Ataria, Morris and Lycett, June, 1851. 


* Shell fusiform, turrited ; anterior canal straight or curved ; lip dilated, digitate 
or palmate, formed by the prolongation of the last whorl; no posterior canal ; no 
sinus properly so-called on the anterior margin of the lip; columellar margin not 
callous.” —FiscHER. 

The above diagnosis is substantially that of Piette (‘ Cont. de la Pal. Franc.,’ 
p- 16), who adopted Morris and Lycett’s genus with modification. Piette further 
alludes to the nakedness of the first whorls, which are smooth and convex, and 
also to the power of developing varices, spurs, and protuberances at various periods 
of increase, evident traces of rudimentary wings, which appeared usually on the 
side opposite the actual (definitive) wing. 

This very important genus has been variously subdivided into sections, to say 
nothing of sub-genera, such as Spinigera previously described. On the other 
hand, as already observed, there are not wanting those who fail to see any generic 
difference between Alaria and Aporrhais (Chenopus). Into these questions I do 
not feel disposed fully to enter, beg on the whole satisfied that the genus Alaria 
may fairly be taken to cover the remainder of the wing-shells of the Inferior 
Oolite, with possibly one or two exceptions. It would not be difficult for a casuist 
to prove, almost to demonstration, that the family of the Aporrhaidz consists of 
httle more than one genus. Thus Cossmann makes Malaptera (in part the old 
Jurassic Pterocera) co-generic with Aporrhais, which Gardner says does not differ 
from Alaria, of which Spinigera, according to Fischer, is merely a sub-genus. As 
was urged in the Introduction to this memoir, since the practical acceptance of 
the doctrine of evolution we no longer worship the fetish implied in such terms as 
“species,” ‘‘genus,” ‘family,’ &c. If no lawyer is able to draft an Act of 
Parliament through which some other lawyer cannot drive a coach-and-four, how 
much more applicable is this principle to the diagnosis of shells. 

As far as the shell goes we need not, I think, have much difficulty in separating 
Alaria from Aporrhais in the majority of cases, since the wing in Alaria is barely 
or, at best, but scantily palmate, and does not envelope more of the spire than the 
anterior half of the penultimate. The monodactyl Alarie are widely different from 
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Aporrhais, and, if we except certain obscure forms with no wing attached, the 
monodactyls seem to have been the earliest Aporrhaids. Even the didactyl Alarie 
have the wing but scantily palmate, and not embracing. In the Great Oolite, 
however, there are forms such as ‘ Pterocera”’ atractoides, Desl., where the wing 
becomes more complex and embracing; and here the resemblance to Aporrhais 
becomes effective. Hence Piette places this species under Aporrhais. When we 
come to the malacology of the subject, attempts at comparison resolve themselves 
mainly into conjecture, as far as the Jurassic Aporrhaids are concerned. These 
may have been the ancestors of part of the Strombidz as well as of the modern 
Aporrhaidz, and probably differed from both to a certain extent. Piette divided 
the Jurassic Alarie into five sections, viz. Varicifers, the Monodactyls, the 
Adactyls, the Longicaudes, and the Hamicaudes. To simplify matters these might 
be placed under two grand divisions. We do not, in this country, appear to have 
the section “* Varicifer ”’ developed, as far as I can understand it ; the Monodactyls 
proper are numerous and important, whilst the Adactyls may owe their wingless 
appearance to various causes. All these I propose to place under the first grand 
division, assuming that they either have, or might have, no more than one digita- 
tion when there is no evidence of a second. Our first grand division, then, is 
constituted by the Monodactyls. 

The Longicaudes, which are almost coextensive with the mywrus-group, and the 
Hamicaudes, which are almost coextensive with the trifida-group, make up the 
second grand division. The shells of both these groups, when mature, develop two 
digitations on the wing. These are Didactyls. There will still remain one or two 
forms somewhat difficult to place. 

It is probably true that more species are made out of these fossils than would 
be the case if all the specimens could be obtained in a reasonably perfect condition, 
like the shells, for instance, of existing species of Aporrhais. But if we were to 
wait until none but perfect specimens of Alaria were accepted, the Jurassic Apor- 
rhaide might as well be left alone. Owing to the number of processes which many 
of these curious shells possessed, their preservation is rarely complete, and it thus 
happens that what ought to be recognised as the same species presents such a 
different aspect under the various conditions under which it is found as to make its 
recognition very difficult. To avoid error altogether under the circumstances is 
almost impossible. ‘Too often we have to choose between the Scylla of a doubtful 
identification and the Charybdis of ‘‘ species-making.” 

Thus the first forms described and figured in Pl. IV are wingless, and mostly 
without the canal-sheath. It becomes necessary to distinguish these in some way, 
yet such “species’’ are little more than tentative. The bulk of the species are 
described with some attempt at grouping. 
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Division I. Tur Monopacryts. 


27. ALARIA ARENOSA, Hudleston, 1884. Plate IV, fig. 1. 


1884. Ataria arENosa, Hudl. Geol. Mag., dee. iii, vol. i, p. 198 (May), pl. vii, 


fig. 7. 
Description : 
Length’. : . 20 mm. 
Width of hodyswhorl't to length of Shell . rel 10: 
Approximate spiral angle : ee 


Shell fusiform, turrited. Number of whorls soot ten, apical ones unknown. 
Each whorl has a median carina which is strongly tuberculated. In the upper 
whorls this tuberculation is extended axially so as almost to reach from suture 
to suture; but in the last two whorls it is confined to the region of the keels. 
The whorls are marked with rather strong spiral lines. The body-whorl carries 
two keels ; the upper one is the strongest, and has tubercles very similar to those 
on the penult ; the tuberculations of the lower keel are less strong. The nature 
of the wing is uncertain, there being no outer lip preserved. 

Aperture ?; canal long and moderately curved. 

Relations and Distribution.—Some of the peculiarities of the figured specimen 
are partly due to matrix and condition of the fossil. Piette (op. cit., p. 23) 
alludes to a variety of Rostellaria subpunctata, Mimst., figured by Terquem, which, 
as regards the tuberculations of the lower whorls, may have some resemblance. 
This was from the Opalinus-zone. From Al. Phillipsii this species differs in the 
position of the longitudinal costulz, in the tuberculated keels of the body-whorl, 
and in the slightly narrower spiral angle. 

Rare in the Dogger Sands (Opalinus-zone) this species is interesting as the 
earliest example of Alaria at present known from the Jurassic beds of Yorkshire. 


1 These measurements exclude the canal. Since all Alarie possess a more or less blunt apex, 
with great convexity of the opening of the spiral angle, the “approximate spiral angle” of this and 
subsequent measurements is intended to denote the mean angle of the spire without reference to 
the apical whorls. 


ALARIA. 111 


28. ALARIA ANGUSTA, sp. nov. Plate LV, fig. 2. 


Description : 
Length : : : : 22 mm. 
Width of body-whorl to length of shell . 30:100. 
Approximate spiral angle : a tailie 


Shell fusiform, turrited. Apex blunt. Whorls about ten, prominent and deeply 
divided by the suture on the principal whorls of the spire; the carina is very nearly 
median, and the slope of anterior and posterior moieties nearly equal. The longi- 
tudinal costz are well developed, and especially prominent on the keels ; they extend 
almost from suture to suture, but are strongest anteriorly. The spirals are close, 
undulating, and distinct ; about seven fine ones in the posterior half of the whorls, 
and four or five stouter, and wider apart, below the keels. The last whorl is 
but shghtly ventricose, and has ornaments nearly similar in character to those of 
the spire, except that the coste are reduced to tubercles on the keel, and that 
there is a faint trace of an anterior keel at the base. The canal-sheath is broken 
off short; other indications wanting. 

Relations and Distribution.—Although the specimen from which the above 
description is taken seems never to have carried a wing, the indications are clearly 
those of an Alaria. The blunt apex, and nearly smooth apical whorls, afford 
additional evidence in this direction. We may regard it either as an immature 
shell, or as a species of Alaria which had not developed a wing (Adactyl). In 
many cases the absence of a wing is due to mutilation, but hardly so in this. From 
the whole of the hamus-group it is separated by the ornamented character of the 
body-whorl, and by considerable differences in the ornaments of the spire and 
other features. It comes pretty near in many respects to Alaria arenosa. 

The specimen is unique, and forms part of the Inferior-Oolite collection in the 
Bristol Museum. I have no note as to the horizon or locality. It is a well preserved 
spathic fossil in a fawn-coloured limestone, which is not iron-shot. 


29. Ataria? sp.nov. Plate IV, fig. 3. 


There is hardly enough of this fossil remaining to determine its true character. 
The whorls are very tumid and without much keel. The spiral ornaments are 
numerous and well cut; the longitudinal cost are very thick and wide apart, and 
extend almost from suture to suture. The spiral angle appears to be rather wide. 
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The last whorl is somewhat inflated, and similarly ornamented. There are 
indications that possibly another whorl may have been broken off. 

In the paucity and thickness of its longitudinals, this form bears some resem- 
blanee to Al. rarispina, Schlumb. In order to avoid a mistaken identification I 
would suggest the name CRASSICOsTATA as provisional. A single specimen in the 
Dogger. 


30. ALARIA? sp. nov. Plate IV, fig. 4. 


The spiral angle is about 30°, the length of the specimen about 20 mm., and the 
number of whorls ten. ‘he whorls of the spire are short and strongly turrited. 
The sculpture is rich, the longitudinals being numerous and stout, but somewhat 
irregular ; they are mainly confined to the lower part of the whorls, and are 
extremely nodular at the junctions with the spirals. There is no very salient keel, 
but the anterior portion of each whorlis marked by three coarse spirals, the upper- 
most of which serves as a keel, and above this are from three to four fine wavy 
spirals. The body-whorl is similarly ornamented, but shows rather more irregu- 
larity. It shows no sudden increase. 

Since the specimen is unique and imperfect as regards the aperture, but little 
can be said by way of comparison. The rich and nodular character of the sculpture 
seems to separate it from all forms of the hamus-group, and, supposing the 
shell to be complete in that case the body-whorl is totally different. It was found 
in the shell-bed of Horton Hill corresponding to the Upper Trigonia-grit (base 
of Parkinsoni-zone), and may be known temporarily as Au. Horronensis. 


The Hamus-Group. 


A very considerable portion of the more strongly turrited and costate Alarie 
belong to this important group, which is eminently characteristic of the Monodacty] 
section. ‘They occur principally in the Upper Division of the Inferior Oolite, at 
least inthe South of England. The forms which most nearly resemble the typical 
specimens of the Bayeux-beds are to be found chiefly in the Parkinsoni-zone of 
South Dorset, but micromorphs and varieties, such as Al. Phillipsii, occur in many 
parts of the Inferior Oolite. Also there are doubtful fossils such as Al. ‘‘ spinulosa,” 


which may be immature individuals of Al. Phillipsii, or, more probably, of Al. 
unicarinata. 
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31. Auaria. Variety, or immature form. Plate IV, figs. 5 a, 5 b. 


1884, ALarta PHILLIpsi, spinulose variety. Hudleston in Geol. Mag., dee. iii, 
vol. i, p. 149, pl. vi, fig. 5. 


Length from 18—25 mm., spiral angle rather over 30°, number of whorls nine. 
The apex, as is the case with nearly all Alavie, consists of two and a half smooth, 
rather tumid whorls, but the apical angle as distinct from the spiral angle is only 
slightly convex. ‘The remaining whorls of the spire are tumid and moderately 
angular. The longitudinal cost, at first extending almost from suture to suture, 
become much shorter on the penultimate and last whorl, where they present the 
appearance of spinulose nodes. The spirals of the posterior area in each whorl 
are fine and numerous ; the primary spirals on the anterior area are four, the 
uppermost one serving as keel. The body-whorl is moderately bicarinate, but 
the anterior carina probably dies out. The wing is formed on the posterior carina, 
but no prolonged digitation has been noted. 

Aperture wide and triangular; canal straight, as far as known. 

Originally it was considered that this form might be a variety of Al. Phillipsii ; 
but, if it be not a distinct species, I am disposed to consider that it may be an 
immature form of Al. wnicarinata. In order to avoid mistakes it may be distin- 
guished for the present as AL. sprnuLosa. Rare in the Dogger of Blue Wyke. 


32. Ataria HAMUS, Deslongchamps, 1842. Plate IV, figs. 6 a, 6 b, 6c, 6d; 
Plate VII, fig. 9. 


1842. Rosrerparta Hamus, Desi. Mém. Soc. Linn. Norm., vol. vii, p. 173, pl. ix, 
figs. 32—36. 

1850. PrErrocera Hamus, D’Orbigny. Prod., 1, p. 270. 

1864. Ararta Hamus, Eud. Desl. Piette, Cont. de la Pal. Frang., p. 39, pl. v, 
figs. 1—11, &c., including several varieties. 


Non ALARIA HAMus, Desi. In Morris and Lycett, Great-Ool. Moll., p. 16, pl. 
iii, figs. 2, 2a, 20. 


Bibliography, §c.—The identity of the Normandy fossil with the “ Rostellaria 
composita” figured by Phillips (subsequently the Pterocera Phillipsii of the 
Prodrome) was evidently suspected by Deslongchamps. That author describes 
Al. hamus as a common fossil of the “ Oolithe ferrugineuse.” Only one example 


was known to him from the Great Oolite. The fact of its rarity in the Great 
15 
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Oolite is endorsed by Piette and Cossmann. The former figures a variety (op. cit. 
pl. v, figs. 6 and 7) from the Fuller’s Earth of Les Clappes, which is charac- 
terised by numerous slender longitudinals on each whorl. The same author (op. 
cit., p. 46) points out the difference between Al. hamus, Desl., and the fossil so 
identified by Morris and Lycett. 

Description : 

Length of good-sized specimens 3 . 25 mm. 
Width of body-whorl to length of shell. . 40:100 
Approximate spiral angle 32° 

Shell strongly turrited (muricated), fusiform ; apex blunt, but the apical angle 
only slightly convex, so that the general aspect of the spire is sharp. Number 
of whorls eleven; two and a half smooth and convex; remainder of whorls of 
spire very angular, the keel being slightly above the middle; longitudinal cost 
strong, regular, and numerous, for the most part sloping from right to left. In 
the majority of specimens from Burton Bradstock these costz are confined to 
the anterior area of the whorl and fail to reach the suture, but in some cases (fig. 
6 a) they extend across the keel. There are about five spirals above the keel and 
usually four below, exclusive of the keel. The body-whorl is bicarinate, with the 
keels plain, and the spiral ornamentation fainter in most cases; the posterior keel 
carries two spinous lumps, one situate half a turn above the wing and the other 
mid-way between these points. 

The aperture is triangular to trapezoidal. The wing is constituted by the 
continuation of the posterior or principal keel, and consists of one stout digitation 
proceeding for some distance at right angles to the axis of the shell and suddenly 
curving upwards, somewhat after the fashion of a hook (the sharpness of this 
curve not sufficiently shown in fig. 6 c); see also Plate VII, fig. 9. The wing 
scarcely overlaps the base of the penultimate. The delicate spiral ornamentation is 
continued on the wing, base, and canal-sheath, being faintly decussated by fine 
longitudinal lines. Canal broad, moderately long, and curved anteriorly, though 
not to any great degree. 

Relations and Distribution—As the type of the Monodactyls Alaria hamus 
constitutes a standard of comparison both for varieties and species. The Dorset- 
shire specimens most nearly approach Deslongchamps’ fig. 32. In the Normandy 
specimens which I have seen the wing appears to overlap the base of the penulti- 
mate somewhat more than in our English examples, and possibly the hook-like 
curve at the termination of the digitation is sharper, and the digitation itself 
shorter in the Normandy specimens. The individual figured (Pl. VII, fig. 9) is an 
unusually fine example. 

This species is most abundant in the Parkinsoni-zone of South Dorset, and 
especially at Burton Bradstock, whence nearly all our best specimens are obtained 
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—mostly from P, (page 31). Specimens showing any of the processes (6 c, 6 d) 
are rare. The specimen 6 d differs somewhat from all the others, and approaches 
the var. Phillips in some respects, and still more reminds me of the form provi- 
sionally described as Al. spinulosa. I think that Al. hamus, as defined above, is 
mainly confined to the upper division of the Inferior Oolite, at any rate in Dorset- 
shire. Elsewhere in England, except perhaps at Dundry, it appears to be represented 
either by the variety Phillipsii, or else by dwarf forms, like those to which I now 
direct attention. 


33. Dwarr VARIETIES OF ALARIA HAMUS. Plate IV, figs. 7 a, 7 b, 7 ¢. 


Specimens from the Parkinsoni-zone of Notgrove (fig. 7 a) and from the Parlkin- 
soni-zone of Horton Hill (Upper Trigonia-grit) are fairly similar. The dwarfing 
extends to all the whorls, the whole shell is proportionally smaller, and the large 
spirals on the anterior portions of the whorls are always three in number. The keel of 
the body-whorl possesses the spinous lumps characteristic of Al. hamus, but they are 
better shown in specimens from Horton Hill than in the more slender ones from 
Notgrove, which might indeed be regarded with equal justice as dwarfs of the 
variety Phillipsii. 

The specimen from Horton Hill (fig. 7 >) is sufficiently well preserved to 
show that it was possessed of a wing and “ tail” in all respects, except as to size, 
identical with Al. hamus. The evidence of a wing in the case of the Notgrove 
specimens is less clear, but the plain and strongly-keeled body-whorls show that 
the specimens are mature shells. 

The specimen (fig 7 a) from the Gryphite-grit of the neighbourhood of Stroud 
presents other differences. The shell is shorter in proportion to its width, and 
seems to have matured earlier; the whorls are strongly muricated. In this speci- 
men the three spirals which occupy the anterior portion of the whorls of the sptre 
are so conspicuous that, if a trivial name be required, I would suggest that of 
TRICINCTA. 

The specimen (fig. 11), also from the Gryphite-grit, is most probably an imma- 
ture form of Al. Phillipsii. Such forms are not uncommon in the Scarborough 
Limestone, and these of course are referred to Al. Phillipsii in default of better 
evidence. 

It should be noted that, while the full-grown and typical forms of Al. hamus 
occur in the Dorset district, these dwarfed varieties seem to take its place in the 


Cotteswolds. 
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34, Ataria HAMuS, Desl., var. Parisi, D’Orbigny, 1850. Plate IV, figs. 8 a, 
8 b, 8c. 


1829. RosreLnarta composita, Sow. Phillips, G. Y., pp. 124, 129, 165, pl. ix, 
fig. 28. 
1850. Prrrocera Purixrest, D’Orbigny. Prod., i, p. 270. 
1858. Anarta Pururpsir, D’Orb. Morris and Lycett, Great-Ool. Moll., p. 111, 
pl. xv, figs. 15, 15 a. 


1854. — — — Morris, Catalogue, p. 234. 

1867. — — D’ Orb. = Au. HaMus, Desl. Laube, Gast. von Balin, 
p. 23. 

1884. —  uHamus, Desl., var. Puiuuirsi1, D’Orb. Hudleston, Geol. Mag., 


dec. iii, vol. i, p. 145, 
pl. vi, figs. 3 and 4. 


Bibliography, &c.—It is noticeable that Morris regarded Al. hamus as a species of 
the Great Oolite only, and Al. Phillipsii as a species confined to the Inferior Oolite 
in England (Scarborough Limestone, &.). It has already been shown that Morris 
and Lycett were incorrect in their identification of Deslongchamps’ species, which 
can scarcely be said to occur in the Great Oolite in England. But it is evident 
that Morris, judging from the localities quoted in his “* Catalogue,” regarded Al. 
Phillipsti and the true Al. hamus as the same species. Laube takes the same view, 
but gives no figure. 

If we could obtain perfect specimens of each, the point might be settled. Up 
to the present time I have never seen a Yorkshire specimen with the wing-digita- 
tion preserved. In fact I have never seen from any locality in England a specimen 
of the variety Phillipsii with the digitation. 

Lately an unusually good specimen (fig. 8 a) was obtained from the Scarborough 
Limestone. 

Description.—The points in which this differs from the Dorsetshire Al. hamus 
are that the spire is more slender, the costule are smaller, and the whorls are less 
boldly muricated ; the aperture is subtriangular as in Al. hamus, and I think there 
are traces of the spinous swellings on the upper keel of the body-whorl. Imperfect 
specimens from the Dogger (fig. 8 6) and from the Millipore-bed (fig. 8 ¢) seem to 
bear out this view. 

Relations and Distribution.—But little more need be said about the relations of 
this very doubtful species or variety. Most specimens of Alaria from the Inferior 
Oolite, which possess a moderately thin spire with longitudinal costule arranged 
in a circlet anteriorly on the whorls, and a plain bicarinate body-whorl are likely 
to be thus referred. The type is a very general one throughout the Oolites, and 
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is well exemplified in ‘‘ Rostellaria’’ composita, Sow., a lower Oxfordian fossil, 
Alaria seminuda, Héb. and Desl., and probably others. 


35. ALaRiA HAMUS, Desl., var. Noposa. Plate IV, fig. 9. 


A single specimen, said to come from Stoford, in the Buckman Collection, 
presents some curious analogies with, and yet some marked differences from, A/. 
hamus. It is a stouter and larger shell than the average of South-Dorset 
specimens. Number of whorls ten to eleven; not only are the apical whorls 
smooth and without ornament, but this peculiarity extends to the subapical whorls, 
so that the turrited character characteristic of the hamus-group is not developed 
until much later. The longitudinals are extremely thick and nodose. The wing 
overlaps the lower half of the penultimate, a feature not preserved in the Burton 
Bradstock specimens ; there seems also to have been an anterior spine on the keel 
of the body-whorl instead of a mere spinous swelling. 


36. ALARIA PINGUIS, sp. nov. Plate IV, fig. 10; and Plate VII. fig. 11. 


Description.—Since the available specimens are probably incomplete, dimensions 
cannot be given, but the spiral angle is about 45°. Spire wide-angled and conoidal, 
and consisting of eight whorls; the apical whorls, as usual, plain; subapical 
whorls convex and either plain or spirally striated; the anterior whorls possess 
coarse longitudinal tuberculation in addition to the spiral ornaments. Body-whorl 
bicarinate, keels plain or nearly so. 

Relations and Distribution—Through the var nodosa there seems to be some 
connection between these shells and the regular Al. hamus. Yet, omitting that 
possible intermediary, the differences are so great as to warrant a somewhat 
stronger distinction. Since none of the processes are known, the species must be 
regarded as tentative and incomplete. 

Rare in the Parkinsoni-zone of Dorset. The specimen, Pl. IV, fig. 10, is 
from Stoford, horizon unknown; the specimen, Pl. VII, fig. 11, is from P,, 
Vitney Cross. 
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37. Avarta: Cf. rarispina, Schlumberger, 1864. Plate IV, fig. 12. 


1864. Avarta raRispina, Schlumberger. Bull. Soc. Linn. Norm., vol. ix, p. 225, 
pl. vi, figs. 7—9. 

1867. — — — Piette, Continuat. Pal. Frang., p. 100, 
pl. xx, figs. 1—3. 


This specimen sufficiently resembles the description given by Piette to warrant 
its comparison. The spire hasan angle of about 26°; whorls angular, keel about one 
third distant from the posterior suture ; costz very wide apart, but extending almost 
from suture to suture; spirals fine and wavy. Part of the penultimate is devoid of 
coste. Body-whorl scarcely bicarinate, and showing traces of a varix or spine on 
the keel. 

Piette observes that Schlumberger’s shell is very distinct from all other hami- 
form species; it was described from a single specimen in the Sowerbyi-Murchisone- 
zone of the Meurthe. 

The specimen here figured is probably from the Sowerbyi-bed in Dorsetshire. 
It is certainly a more angular shell than the one figured by Piette, which, as 
regards the spire only, has more resemblance to the form (PI. IV, 3) provisionally 
named “ crassicostata.”’ A specimen lately acquired for the York Museum, in a 
similar matrix, shows that the wing-digitation is more produced and less sharply 
curved than in Al. hamus. Rare. 


The following species, viz. Al. wnicarinata, Al. wnicornis, and Al. wnicornis, var., 
constitute a subgroup related to Al. hamus, but distinguished in possessing a some- 
what different digitation, in the effete character of the anterior keels on the body- 
whorl, and especially in the possession of powerful curved spines on the keel 
instead of mere spinous protuberances. ‘They belong also, as it seems to me, to 
a lower horizon. It may be, indeed, that these are only varieties of one species. 


38, ALARIA UNTOARINATA, Hudleston, 1884. Plate IV, figs. 13 a, 13 6, 13 ¢. 


1884. ALARIA uNIcARINATA, Hudl. Geol. Mag., dec. iii, vol. i, p. 149, pl. vi, 
figs. 1, 2, 2a. 


Bibliography, §c.—Two specimens of Alaria, one in the York Museum, the other 
in the British Museum, seemed to me sufficiently distinct from Al. Phillipsii, as 
recognised by Morris and Lycett, to warrant distinction. Since then I have 
ascertained that this is the more usual form in the Dogger. It is just possible 
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that Phillips’ figure may have been meant for this one; for, although figured in 
the plate showing the Scarborough-Limestone fossils it has somewhat the look 
of a Dogger specimen. 


Description : 
Length : : . 26mm. 
Width of body-whorl ie length of Shell . - 3o8:100 
Approximate spiral angle : « 3 


The spire is mainly on the type of Alaria heii but there is considerable 
variation in the several specimens; the whorls are more angular in some (fig. 13 a, 
fig. 13 c), more rounded in others (fig. 13 5) ; the position of the keel in the whorls of 
the spire also varies, being central in figs. 13 a and 13 d, and situate in the posterior 
third in fig. 13 c. The longitudinal coste likewise show considerable difference. Part 
of this apparent difference is due to mal-preservation (fig. 13 a). The body-whorl 
is without coste, and the anterior keel is so much aborted that the species is 
practically unicarinate. The keel gives birth to a very large spine a quarter of a 
turn above the base of the wing, and to another spine a quarter of a turn farther 
back, the latter being exactly opposite the wing. 

The aperture is triangular, the wing being pretty full for a Monodactyl, and 
terminating in a stout digitation, the exact nature of which has not been ascer- 
tained. Canal straight at first, but the exact termination unknown. 

Relations and Distribution.—The affinities of Al. wnicarinata have already been 
partially indicated; when mere fragments of the spire alone are preserved, as is 
too often the case, it cannot well be distinguished from the mass of costated and 
turrited Alarie. Not uncommon in the Yorkshire Dogger; it probably occurs in 
the Duston ironstone. 

N.B.—It should be observed that fig. 13 a is not a back view, but just midway 
between a back view and a front view. The fracture on the keel represents the 
posterior spine broken off ; the anterior spine is seen on the left. 


39. Atarta unicornis, Lycett, 1853. Plate V, fig. 1. 


1853. RosreLLaRta untcornis, Lycett. Proc. Cotteswold Nat. Field Club, vol. i, 
p- 80. 


Description.—* Spire lengthened, composed of many whorls; whorls cos- 
tated, the coste terminating in knobs on their upper portions; coste ten in a 
volution, indented by five encircling striz, last whorl smooth with a single prominent 
carina, having an acute and elevated spine about a quarter the circumference poste- 
riorly from the outer lip; the wing single, rounded, curved, slender, and produced ; 


caudal extremity moderately long.” —Lycrrt. 
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The specimen figured has a length of 26 mm. (exclusive of the fragment of the 
canal-sheath), and a spiral angle of about 30°. 

Relations and Distribution.—It is only piecemeal, as it were, that we can hope 
to work out the true relations of the Jurassic Alavrie. Available specimens are 
generally wanting in some feature of importance. In the present case, if we were 
sure that Al. wnicornis possessed a second spine, opposite the wing, this feature 
would serve still more closely to connect it with Al. wnicarinata, notwithstanding 
certain differences in the spire which are increased by difference of matrix. 
Again, we are not certain of the true character of the digitation of Al. wnicarinata. 

Very rare in the Oolite-Marl of the Cotteswolds. 


40. Auarta: Cf. unicornis, Lycett. Plate V, figs. 7 a, 7 b. 


Description : 


Length ‘ ; : : . 26mm. 
Width of body-whorl to height of shell —. . 42; 100. 
Spiral angle . ; ; ease 


Shell turrited, fusiform, elongate. Number of whorls about ten, excluding 
the apicals ; the whorls of the spire are very angular, and the keel placed rather 
far back, so as to make the anterior area twice as long as the posterior area. This 
peculiarity is less strong on the penultimate than on the other whorls of the spire. 
The coste are regular, very straight, and rather strongly marked, though becoming 
less well-developed in the anterior whorls. The spirals are fine and crowded 
posteally, much coarser, about four in number, below the keel. The body-whorl 
is entirely without coste, though marked by longitudinal striz. It is practically 
unicarinate, since the lower keel becomes effete before reaching the margin. The 
keel is very salient and carries two large spines :—a, the anterior spine, a quarter 
of a turn above the wing; p, the posterior spine, a quarter of a turn higher up, ¢. e. 
opposite the wing. 

The aperture is rudely triangular, the wing consists of one digitation, which 
is stout at the base, but has not been observed further. Canal staight, as far as 
observed. 

These shells occur rarely towards the junction of the Sowerbyi-bed and the 
paving-stone bed at Bradford Abbas, and may be regarded as belonging to the 
Murchisone-zone. If a varietal name is required I would suggest that of Brap- 
FORDIENSIS. 
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41. AtartIA FusOA, sp. nov. Plate V, fig. 3. 


Description : 
Approximate length . : . 26 mm. 
Width of body-whorl to length of Shell . . 48: 100. 
Spiral angle . : : 5 Bisie 


Shell turrited, subelongate, apex pine Number of whorls about 10; the two 
apicals rounded and without ornament ; whorls of the spire tumid and subangular, 
keel median and becoming very prominent in the anterior whorls. Longitudinal 
costz numerous, close, slightly curved, and extending nearly from suture to suture, 
being equally well-developed on the posterior as on the anterior area; spiral striae 
regular, numerous, and nearly uniform; sutures distinct and bordered by a slightly 
raised rim. Body-whorl without coste; posterior keel enormously developed, 
anterior keel barely perceptible. 

Wing single, with a deep and strong digitation, extending at right angles to 
the axis of the spire for about three-fourths the length of the spire, where it forms 
a very thick elbow, and then turns up in the shape of a short hook; the digitation 
is finely marked by lines in continuation of the spiral ornament of the shell. Other 
indications wanting. 

Relations and Distribution.—Differs from Al. hamus in the shape of the whorls, 
which are less mural, in the more median position of the keel, and in the fact that 
the coste extend nearly from suture to suture. In this species the posterior keel 
is more salient, and the anterior keel less developed. The length of the digitation 
and its great thickness at the elbow are also differences, so far as we can judge, 
from the few specimens which have these processes preserved. On the other hand, 
the shell is by no means wanting in a general resemblance to Al. Dundryensis, 
though unfortunately we are ignorant of the character of the wing in Mr. Tawney’s 
species. 

Alaria fusca is extremely rare in the Cadomensis-bed at Oborne (upper part of 


the Humphriesianus-zone). 


42. Auarta. Species or variety. Plate V, fig. 4. 


There is hardly justification for burdening our lists with a fresh name in the 
present instance. This may possibly be the Dorsetshire representative of Al, 


Dundryensis, to which it bears considerable resemblance in the character of the 
16 
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spire and its ornaments. The spire also has many points of resemblance to that 
of Al. fusca, but the digitation is more slender, and less abrupt in its upward 
curve. 

A single specimen from the Inferior Oolite of North Dorset, horizon and 
locality unknown. As a mere name of convenience I would suggest that of At. 
ALIENIGENA. 


43. Atarta Dunpryensis, Tawney, 1873. Pl. V, fig. 2. Type refigured. 
1873. Ataria Dunpryensis, Tawney. Dundry Gasteropoda, p. 12, pl. i, fig. 5. 


Description.—* Shell fusiform, elongate. Whorls seven to nine, angular; 
the keel not quite in the middle of the whorl, but inferior thereto; on the keel is 
a series of tubercles, probably twelve to fourteen on a whorl, which do not form 
coste in the [anterior] whorls, 7.e. the last, but are vertically compressed; the 
surface shows faint [longitudinal] lines; there are fine [spiral] lines, which are 
stronger near the suture.”—Tawnery. 


Description : 
Length - : . 30 mm. 
Width of body-whorl to sheen of shell. . 44: 100, 
Spiral angle . : hon 


The type is one of those shells nrosennede in seratalline calcite, where the orna- 
mentation has probably undergone considerable modification, and this especially 
affects the length of the costae. The body-whorl is almost unicarinate and without 
coste ; no spines are preserved, though there is good reason to suppose that a 
very prominent one existed a quarter of a turn above the wing. The base of the 
wing (which doubtless was monodactyl) is ornamented by fine cross-hatching, and 
it has a slight tendency to overlap the anterior portion of the penultimate. Other 
indications wanting. 

Relations and Distribution—The sub-median position of the keel, and its 
marked prominence, serve to separate this species from all members of the hamus- 
group; itis also much more unicarinate, and probably possessed a digitation of a very 
different character, which may have resembled that of Al. fusca, but which more 
probably resembled that of Al. Roubaleti, var. Dorsetensis, next to be described. 

The type-specimen is from the Inferior Oolite of Dundry, and is the only one 
known to me which presents any describable features. 
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44, Avaria Rousatyti, Schlumberger, 1864, var. Dorsrrensis. Plate V, figs. 5 a, 
5b, 5c, 5d, 5e,5 f; and Plate VII, 


fig. 10. 
1864. Atanta Rovusaxert, Schlumberger. Bull. Soc. Linn. Norm., vol. ix, p- 223, 
pl. vi, figs. 4—6. 
1867. — — Piette, Cont. de la Pal. Frang., p. 102, 


pl. xx, figs. 4—8. 


Bibliography, §c.—The typical Alaria Roubaleti, Schlumb., is said to occur in 
the Department of the Meurthe (Lorraine), in a bed characterised by Am. Sowerbyt 
and Am. cycloides. The Dorsetshire fossil now under consideration is eminently 
characteristic of the so-called Sowerbyi-bed of Bradford Abbas, where it is rather 
abundant, and of course subject to considerable variety. In collections it is 
generally labelled Al. Dundryensis. 


Description : 
Length of large specimen : . 32mm. 
Width of body-whorl to height of shell . . 44: 100. 
Spiral angle . ‘ : 30 


Shell turrited, fusiform, subconical; apex very blunt. Whorls about ten; 
apicals globose and smooth, succeeding whorls convex, and becoming angular 
owing to the development of a strong keel, which is rather below the middle. The 
longitudinal costze of the earlier whorls of the spire are very numerous, curved, and 
extend from the posterior almost to the anterior suture. These coste disappear 
entirely on the posterior area of the ante-penultimate, and are only traceable as 
very faintly-cut serrations at wide intervals on the penultimate. The spiral lines 
are fine and very numerous; in the posterior areas they are closely set and of nearly 
equal strength ; anteriorly the spiral lines are more irregular, so that a shallow 
sulcus is formed between each keel and the anterior suture. 

In immature specimens, which have not developed a wing (fig. 5 e), the last 
whorl is strongly bicarinate, but the next half-turn, which developes the wing, 
presents a body-whorl with the anterior keel greatly diminishing in importance as 
it approaches the margin. In mature specimens the body-whorl is full, entirely 
without longitudinal ornament, and only slightly bicarinate; the spiral lines are 
fine and very numerous, and slightly cross-hatched by radial lines of growth. The 
posterior keel carries two very powerful spinous processes (see basal views of figs. 
5 a and 5 c); the anterior spine, a, is a quarter of a turn above the wing; the 
posterior spine, p, is a quarter of a turn farther back, and, consequently, opposite 
the wing ; both spines curve forwards. 
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The aperture (fig. 5 a) is widely triangular; the wing is constituted by the 
prolongation of the principal keel, and consists of one long and moderately stout 
digitation, which attains a length equal to the height of the spire before gradually 
curving backwards with a wide sweep towards its terminal point (see Pl. VII, fig. 
10). Delicate lines, in continuation of the spirals, slightly cross-hatched by longi- 
tudinal lines, ornament the wing and digitation, and, in a less degree, the wing and 
canal-sheath. The canal is moderately wide, and extremely long, tapering gradu- 
ally to a point; it has a slight anterior curve. 

Relations and Distribution—It is probable that, in the presence of more perfect 
specimens of Al. Roubaleti and Al. Dundryensis, the differences which now seem to 
separate the var. Dorsetensis from both the other forms might be bridged over. 
At present we must be content to keep them apart, bearing in mind also that, in 
the type specimen of Al. Dundryensis, the processes of whatsoever nature, with the 
exception of the canal-sheath, are altogether wanting. Even granting that Al. 
Dundryensis was possessed of two spines on the keel, of which no mention is made 
in the diagnosis, there still remains a very considerable difference in the ornamen- 
tation of the spire, which is so very plain in the lower whorls of Al. Dorsetensis. 
On the other hand, the spire of Schlumberger’s species has a very great resem- 
blance to the Dorset fossil, but the latter differs in the development of two very 
important curving spines, which in Al. Roubaleti appear as mere spinous swellings. 
Moreover, we really know very little regarding the other processes of Al. 
Roubaleti. 

Owing to the comparative abundance of Al. Dorsetensis, it is possible, from 
one specimen or another, to obtain a tolerably complete notion of the original shell, 
which must be accepted as typical of the group to which it belongs. From the 
unicarinata-group, which shares with it the possession of two similar and similarly 
situated spines, it differs entirely in the character of the spire. From the hamus- 
group it differs, still more widely, in the length and slight curvature of the “tail,” 
and also in the length and moderate curvature of the wing-digitation, as well as in 
the character of the spire (see Pl. VII, figs. 9 and 10, where the two forms are 
well contrasted). 


45. Atarta Rovusateti, Schlumberger: another variety. Plate V, fig. 6. 


Spiral angle 28°. This form is at once distinguished from the numerous speci- 
mens of the far commoner Al. Dorsetensis by the comparative narrowness of the 
spiral angle and the greater delicacy of the ornamentation. A careful examination 
of the figured specimen renders it almost certain that it possessed the two spines 
characteristic of Al. Dorsetensis. 
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The aperture is triangular, and produced in a long and slender canal, somewhat 
more curved than in the preceding. In the figured specimen the callus of the 
inner lip extends to the upper keel. 

Rare in the concavus- or Sowerbyi-bed of Halfway House. If a temporary 
name is required, I would distinguish this form as ALARIA DIMIDIATA. 


46. ALARIA PsEUDO-ARMATA, Hudleston, 1884. Plate V, fig. 8. 


1884. ALARIA PSEUDO-ARMATA, Hudleston. Geol. Mag., dee. iii, vol. i, p. 150, 
pl. vi, figs. 6 and 6 a, 


Description : 
Length : : . 26 mm. 
Width of last whorl i length of shell . . 48: 100. 
Spiral angle ‘ . 384°, 


Shell strongly turrited. Whorls syout ten ; these below the apicals are 
extremely angular, the dividing carina occurs about two-thirds down—a feature 
which is very marked in the penultimate. Hach whorl] has about eight short, tuber- 
culated costulz, which are straight and not developed in the anterior areas ; spiral 
ornaments uncertain, apparently irregular. Body-whorl is largely developed, very 
angular, and without costs. It carries a large median keel which supported one 
or two immense spines. Other indications wanting. 

Relations and Distribution—The peculiar character of the spire will serve to 
distinguish this species from any other Alavia in the Inferior Oolite. It evidently 
belongs to the section of unicarinate monodactyls, which carried powerful spines on 
the keel of the body-whorl. It may also have some relationship to Al. armata, 
M. and L., though that species is a difficult one to understand. 

Extremely rare in the Yorkshire Dogger. 


47. Ataria Loruarinatca, Schlumberger, 1864. Plate V, fig. 9. 


1864. Anaria Lorwarinerca, Schlumb. Bull. Soc. Linn. Norm., vol. ix, p. 222, 
pl. vi, figs. 1—3. 

1867. -—— — — Piette, Cont. de la Pal. Frang., p. 105, 
pl. xxi. 

1873. _— — —_ Tawney, Dundry Gasteropoda, p. 14. 
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Description : 


Probable length . - 40 mm. 
Width of last whorl to jeneth of shell 5 Bey IIL). 
Spiral angle F 5 ale. 


Shell extremely elongate, aneten, turrited. Ahora about ten (six visible in 
the figured specimen), convex, and scarcely angular, since the very slight keel or 
shoulder is close to the anterior suture. The longitudinals consist of regular and 
very straight ribs of considerable thickness, extending nearly from suture to 
suture ; these decussate with a system of rather prominent spirals, which are con- 
tinued in the base of the shell. The body-whorl shows a slight increase beyond 
the regular spiral angle, owing to the development of a strong median keel. 

Piette observes that this keel, which becomes spinous on the side opposite the 
wing, forms in its prolongation a thick digitation bent upon itself, which twists 
towards the point of the spire. 

Relations and Distribution.—This is a Monodactyl of peculiar form, which seems 
almost to stand by itself, or at least to have no near relations, except perhaps in 
some degree to the species next described. Piette describes several varieties. 

It is said to be common in the zones of Am. Sowerbyi and Am. Murchisone, in 
the Department of the Meurthe. The Dundry specimen now figured, originally 
described by Tawney, is at present unique as a British example of this species. 


48. ALARIA PRELONGA, sp.nov. Plate V, fig. 10. 


Description : 


Probable length . . 46 mm, 
Width of body-whorl to feces of pel . 30: 100. 
Spiral angle : see ie 


Shell extremely elongate, fed Whorls ten or eleven in number, and 
moderately angular, the keel being situate rather more than one-third the distance 
from the anterior suture. The longitudinals are mainly confined to the anterior 
area of the whorls, and consist of very straight stout costz, decussating with 
spirals which are more or less obliterated in the available specimens. In the 
penultimate the longitudinals fail entirely, the keel being plain and nearly median. 
There is a sharp rise of the keel in the body-whorl, which keel is also plain with 
indications of a spinous projection on the side opposite the outer hip ; the position 
of the keel is irregular. 

The aperture is triangular, and there is a considerable callous deposit on the 
columellar side. The indications of a wing and canal are not distinct. 


ALARIA. 127 


Relations and Distribution.—Whether this curious species is a Monodactyl or 
an Adactyl cannot at present be decided. The condition of the available specimens 
is such as to lead to very grave suspicions. It is probably related to Al. Lotharingica. 

Very rare in the Murchisone-zone of Halfway House. 

We may fairly refer to these narrow-angled and elongate Alarias as the 
Lotharingica-group ; and with this group terminates Section I, or the Monodactyls 
in the wider acceptation of the term. 


Division II. Tue Dipactyts. 
Sxotton 1.—Imperfectly Didactyl. 


49, Avarta Doosuieri, D’Orbigny. Plate V, fig. 11; Plate VI, figs la, 1b, le. 


1850. Prrrocera Dousiiert, D’Orbigny. Prod. i, p. 270. 
1866. ALARIA _ — Piette, Cont. de la Pal. Frang., p. 54, 
pl. vi, fig. 1; pl. vii, fig. 1. 


Bibliography, §c.—D’Orbigny observes that this species is near to Pterocera 
(Chenopus) Philippi, K. and D., referred to by Piette as Alaria bicarinata. The 
type is said to have been derived from the Department of the Var. The specimens 
described and figured by Piette were so imperfect as to leave his determinations 
somewhat incomplete. But the semi-digitation, so to say, of the anterior portion 
of the wing, in addition to a considerable resemblance in the spire, helps to connect 
D’Orbigny’s species with certain specimens found in the Inferior Oolite of Dorset- 
shire, which can scarcely all be referred to one species. ‘hese, however, for the 
present may be treated as varieties. 


Vaz. A. (Plate VI, figs. 1a, 1b, 1 ¢). 


Description.—Length of a full-grown specimen about 30 mm.; approximate 
spiral angle 36.° Shell conoidal, fusiform, apex of spire very blunt. Number of 
whorls about ten. The first five or six whorls! are convex and nearly smooth, or 
only marked by fine spiral lines ; next succeeds a whorl with fine spiral lines and a 
faint submedian keel. The three remaining whorls of the spire, in addition to the 
fine spiral lines, develop a strong and rather blunt median keel, which at once 

1 None of the available specimens of this variety exhibit the extreme apicals in such a condition 


as to afford the means for a thoroughly accurate description. 
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makes the whorls angular instead of convex (see Pl. VI, fig. 1 b, and enlargement, 
where the successive stages of growth are very well shown). In the penultimate 
and antepenultimate the anterior area is excavated, and exposes a rim above the 
suture, prefiguring, as it were, the anterior keel. The body-whorl carries a promi- 
nent posterior keel in the middle, which gives rise to a stout digitation; this is 
connected by a slight palmation of the wing with a very short process, arising from 
the anterior keel, which has the appearance of an attempt to form an anterior 
digitation. The termination of the principal digitation is unknown. The spiral 
lines or striz are continued on the wing and base of the shell, and slightly cross- 
hatched with axial lines. The posterior keel carries a short curved spine, half a 
turn above (i. e. opposite) the base of the wing; the existence of a spine between 
this one and the wing is not indicated in any of the specimens hitherto available. 

The aperture is triangular to trapezoidal; the incrustation on the columellar 
side extended to the edge of the principal keel; canal rather narrow and nearly 
straight, so far as has been observed. 

Relations and Distribution.—The specimens on which the above description 
is based are all from the Inferior Oolite of North Dorset, but the exact horizon is 
not known. In two of them the anterior “‘ semidigitation ” is well preserved. If 
we were desirous of obtaining any evidence as to the existence of an apparent link 
between the Monodactyls and the Didactyls these fossils seem to afford us a clue. 
The character of the spire, however, points to the latter rather than to the former, 
and the general affinities are perhaps almost as much with the mywrus-group as 
with the trifida-group (Chenopus Philippi, Sc.). 

Though mainly confined to North Dorset there are some badly preserved 
specimens of Alaria from Dundry in the Bristol Museum, which might probably 
be classed under one or other of the varieties of Al. Doubliert. 


Var. B. (PI. V, fig. 11.) 


A single specimen from the Cadomensis-bed of Oborne presents us with a 
spire in a very perfect condition but without processes of any kind. The spiral 
angle is nearly 40°, and very convex towards the apex. The apicals consist 
of two and a half whorls, perfectly smooth and convex ; next succeeds a whorl 
convex and with regular longitudinal cost, extending from suture to suture, and 
fine spiral striae ; the next whorl, though still very convex, developes a slight keel, 
whilst very fine spiral lines decussate with cost which are more numerous and 
finer than in the preceding whorl. Remainder of the spire and body-whorl 
similar to those of Var. A. 
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It may be that the apical conditions of this specimen are really the same as those 
of Var. A. There are no certain signs of a spine but rather of a spinous swelling. 
On the whole there is probably no real difference between Var. A and Var. B, other 
than what may be due to the preservation of different features in each case. 


50. ALARIA: species or variety. (Pl. VI, fig. 2.) 


Differs from the forms already described in the much coarser ornamentation 
of the higher whorls ; the spiral lines, too, are stronger and wider apart and the keel 
more salient ; the spiral angle is narrower, and there was an immense spine about 
one-quarter of a turn above the base of the chief digitation. 

Founded on an imperfect specimen said to come from the Humphriesianus-zone 
of Dorset. This I think may prove to be a distinct species. It possibly belongs 
to the section of Alaria now under consideration, or it may be truly Didactyl, 
since the character of the penultimate and antepenultimate is greatly that of the 
trifida-group. ALARIA DUBIA might do as a trivial name. 


Section 2.— Perfectly Didacty|. 


a. The Myurus-group = the “ Longicaudes ”’ of Piette. 


51. ALARIA SUBLEVIGATA, sp. nov. Plate VI, figs. 3a, 30; 3’ a, 3’ b. 


Cf. Anarta myurus, Deslongchamps, narrow variety. Hudleston, Geol. Maz., 
dee. iii, vol. i, p. 196, pl. vii, fig. 6 


Description : 
Length : . 28 mm. 
Width of body- eae to height of shell . . 44:100 
Spiral angle. ; . 34° 


The points in which this species or sanioey differs from Al. mywrus, Desl., 
are :—the general form is slightly more elongate in the majority of specimens, the 
whorls are less tumid, and the position of the spine on the posterior keel is differ- 
ently placed; in this case being nearly three-quarters of a turn above the 
commencement of the wing ; the anterior keel is also better defined on the side 
of the columella; the aperture is somewhat more triangular. 

iY; 
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Relations and Distribution —In some respects this species has more resemblance 
to Al. levigata, M. and L., but the position of the principal spine, the comparative 
straightness of the canal, the keel in the penultimate, and the well-developed spiral 
lines, should, if Piette’s description is to be accepted, distinguish Al. sublevigata 
from the Great-Oolite species. 

Occurs sparingly in the Inferior Oolite of North Dorset, and chiefly in the 
Sowerbyi- or concavus-bed. The variety shown in figs. 3’ a and 3’ b from Bradford 
Abbas has a smooth outline, and but for the position of the spine might almost 
be referred to Al. mywrus. The specimen, 3 6, is from the Yorkshire Dogger. 


52. ALaRIA MyuRUS, Deslongchamps, 1842. Plate VI, figs 4 a, 4b, 4 ¢. 


1842. RosreLLarta Myurus, Deslongchamps. Mém. Soc. Linn. Norm., vol. vii, 
p. 176, pl. ix, figs. 23—25. 
1850. Prrrocers _— D’ Orbigny. Prod., i, p. 270. 
1864. Atarta myurus, Hud. Desl. Piette, Cont. de la Pal. Frang., p. 80, pl. 1, 
figs. 8—11, and pl. vi, figs. 11, 12. 
? — — Desi. Lycett, Suppl., p. 122, pl. xh, fig. 13. 
? — 7 — Tawney, Dundry Gasteropoda, p. 11. 


Bibliography, §c.—Deslongchamps’ species is a fossil of the ‘“ Oolithe ferrugi- 
neuse” (Calvados), and belongs consequently to the Upper Division of the 
Inferior Oolite. It was said to be rare, but Piette qualifies this by stating that 
it is tolerably numerous. Al. mywrus is not quoted in Morris’s Catalogue of 
British fossils. Mr. Tawney drew attention to some imperfect specimens from 
Dundry ; none of these show very characteristic features. 

The value of the difference between Al. mywrus, Desl., and Al. levigata, M. 
and L., is a question that has been much debated. In 1884 (‘ Geol. Mag.,’ p. 196) 
[ pointed out that the absence of striae, on which alone Morris and Lycett based 
their distinction, was, under the circumstances, of no value whatever. This was 
written before I had read Lycett’s note in the Supplement, where, in consequence 
of his having discovered strie in Al. levigata, he withdrew it as a distinct species. 
Laube (‘ Gast. von Balin,’ p. 24) endorses this union of Al. levigata and Al. mywrus. 
Piette, on the other hand, says that, although Al. mywrus is near to Al. levigata, 
it has the spire more ventricose and less elongate, it is striated almost throughout 
and the penultimate is subangular. Cossmann (‘ L’Htage Bathonien en France,’ 
p- 164), alluding to the remarks of Lycett in the Supplement, and of Laube, is 
disposed to agree with Piette, and separates them as distinct species. On the whole 
it seems to me that the differences are slight, but apparently constant according 
to horizon; hence, although the original difference noted by the authors of 
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Al. levigata is admitted to be non-existent, there seem some grounds for distinction 
in other respects. 
Description : 


Length of largest specimen . 35 mm. 
Width of body-whorl to height of shell . 54: 100. 
Spiral angle : : 2 WA0E 


Shell fusiform, elongate, about ten whorls ; apicals unknown. The spire is 
composed mainly of about five very convex whorls, which are covered by fine spiral 
bands separated by regular furrows. Towards the centre of the penultimate one of 
these spiral bands becomes conspicuous and forms a slight keel. The body-whorl 
is bicarinated ; the posterior keel, more salient than the other, gives rise to a strong 
spine a quarter of aturn above the base of the wing. The spiral ornamentation is 
very marked between the keels and in the base of the shell; as many as a dozen 
spiral bands may be counted between the keels, some of which are continued on 
the respective digitations ; a system of finer lines intervenes. The wing consists 
chiefly of two long, diverging digitations, which are subtriangular in section. 
Piette says that the posterior digitation forms the arc of a circle of which the 
centre is situated towards the point of the spire. 

The aperture is trapezoidal with a considerable callus on the columella; the 
canal is said to be long and almost straight, being barely curved at its extremity. 

Relations and Distribution.—The relations of this, the type species, to such 
forms as Al. levigata and Al. sublevigata have been already indicated. The possi- 
bility of some of these latter being immature specimens of Al. myurus has been 
intimated. It is very rare in the Inferior Oolite of England. One of the figured 
specimens (4 a) is from Dundry, and is by far the finest ever seen by me from 
English beds. Figs. 4.) and 4 ¢ represent specimens from the clypeus-grit of the 
Stroud district, which alr eady present some slight differences. The specimen 
fig. 4c in many respects resembles one described by me (‘ Geol. Mag.’ 1854, p. 
197) from the Cornbrash of Scarborough as Al. mywrus var. teres. 

Some might prefer to regard Al. levigata, sublevigata, &c., merely as varieties 
of Deslongchamps’ species. 


b. The Trifida-group = the ‘‘ Hamicaudes” of Piette. 


It is by no means easy to decide whether to admit as species the numerous 
forms of this widely spread group, which have received names from var ious authors. 
That its members vary considerably as to size and proportions in the same series 
of beds may be seen by inspecting the lower figures of PI. VI. At present it is 
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by no means clear to me that the changes of form are coincident with change of 
horizon only, or that the differences which separate Al. Lorieri from Al. cochleata 
or Al. trifida are really of biological import. Piette seems to have more faith in 
the existence of these differences, and it is quite possible that the superior con- 
dition of the French fossils has justified the separation. In addition to any 
references which may be given the following general references should be noted : 


1829 and 1835. Rosrernarta rriripa, Bean, MS. Phillips G. Y., p. 109, pl. v 
fig. 14. 
Compare also 

1836. Fusus curvicaupa, Roem. Ool. Geb., p. 140, pl. xi, fig. 6. 

1837. Curnopus Puiiipri, Dunker and Koch. Beitr., p. 34, pl. ii, fig. 13. 

1844. RosreLuarta Brcartnata, Miinst. Goldfuss, Pet., iii, joo as jal alyAO), a 

1867. AtariIa cocuiEata, Quenstedt. Piette, Cont. de la Pal. Franc., p. 110, 
pl. xxii, figs. 1—6. 


The trifida-group stands out tolerably distinct from all the others. In this 
country its earliest representative, Al. Lorieri, var. gracilis, appeared in the 
Murchisone-zone of the Cotteswolds. No traces of it are known to me in the 
Yorkshire Dogger, nor yet in the Lower Division of the Inferior Oolite in 
Dorsetshire. 


53. Atania Loriert, D’Orbigny, 1850. Plate VI, figs. 64, 6b, 6c, 6d; 6a, 
(5) (OGY 


1850. Prrrocera Lorrert, D’Orbiyny. Prod., i, p- 270. 

1867. Aanrta — — Piette, Cont. de la Pal. Fran¢., p. 32; 
see plates 1, iil, iv, and vi. 

Compare also 

1842. RosreLrarta rriripa, Phillips. Deslongchamps, Mém. Soe. Linn. Norm., 
vol. vii, p. 171, pl. ix, ? figs. 27, 28. 

1869. Curnopus Pritrprt, Dunker and Koch. Brauns, Mittlere Jura, p- 170. 

1873. Atarta Lorteni, D’Orbigny. Tawney, Dundry Gasteropoda, p. 13. 


Bibliography, §c.—Deslongchamps, who applied the name “ trifida” to all 
forms of the group from the Lias to the Kimeridge Clay, traced the species back 
as far as the Upper Lias of Fontaine-Etoupe-Four. But I cannot find in Piette’s 
work any allusion to the hamicaudes having been represented in the Lias. 

The following is D’Orbigny’s description of “ Pterocera”? Lorieri. “ A small 
species near to Pterocera (Chenopus) Philippi, but much more elongate and 
slender ; whorls strongly carinated, finely striated spirally.”” He does not mention 
any localities in Normandy but refers to the Department of the Sarthe. Piette 
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describes three varieties of Al. Lovieri. His third variety, which occurs in the 
“ Oolithe ferrugineuse ” of Bayeux (op. cit., pl. ii, figs. 12—14, and pl. iii, figs. 11, 
12), might be expected to have most resemblance to our Dorsetshire specimens. 
There are differences in the Dorset-beds but they do not correspond in all cases 
to the differences indicated by Piette. Viewed broadly we may say that the 
trifida-group is represented in the Inferior Oolite by a series of fossils which in 
France are recognised for the most part as Al. Lorieri, and in Germany as 
Al. (Chenopus) Philippi. ach of these has its own set of synonyms, and some 
English paleontologists would designate the whole as Alaria trifida. 

Without doubt the Burton-Bradstock fossils must be regarded as representing 
the Al. Lorieri of common repute, though possibly not exactly the Al. Lorieri 
of D’Orbigny. Three varieties are shown in the accompanying plate, and these 
I proceed to describe. 


Vir Al (igs 6 a46-6, 6'¢:) 


Description : 
Length : : ‘ 5 20 mm. 
Width of last whorl to height of shell . 45:100 
Spiral angle ; . : W808 


Shell fusiform, sub-turrited. Whorls nine; apex moderately blunt; apical 
whorls tumid without keel or ornament; the five succeeding whorls of the spire 
are strongly carinate; the carina is median, and in well-preserved specimens is 
seen to be characterised by a furrow. (This is one of the distinctive features of 
Al. Lorieri according to Piette). There are no longitudinal ornaments, but the 
spiral lines are regular and conspicuous, being most numerous on the posterior 
area of each whorl; in the anterior area is a sulcus immediately above the suture, 
and in the middle of this sulcus is a fine thread-like line, most obvious on the last 
three whorls; a rim is exposed at the base of the lower whorls, and the suture 
rather gapes in consequence. The body-whorl is strongly bicarinate, the posterior 
keel, representing the median carina of the spire-whorls, beg the most salient. 
It gives rise to the posterior digitation (fig. 6 6) which rapidly attenuates in 
describing a curve, whose centre is a point some little way beyond the apex of the 
shell. The wing is slightly palmate, the intercarinal space being slightly excavated 
and spirally striated. The anterior digitation, although arising from the least 
salient keel, becomes wide and bayonet-shaped for a short distance, and after 
developing a broad, tongue-like process, curves slightly upwards to its blunt 
termination (fig. 6 ). 
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The aperture is trapezoidal, the outer lip considerably produced, and each of 
the wing-digitations deeply channelled ; the canalis broad and comparatively short, 
since it curves sharply in a direction opposite to that of the anterior digitation, and 
to this circumstance much of the grotesque appearance of the shell (in common 
with other members of the trifida-group) is due. This also terminates in a slight 
expansion. 


Var. B. (Figs 6’ a, 6 b.) 


Description : 
Length . 5 : 5 . 19—27 mm. 
Spiral angle : 2 28" 


This form differs from the one re dasotibed in the comparative narrowness 
of the spiral angle and in the height of the whorls of the spire in proportion to 
their width. The slight differences of ornamentation are perhaps the result of 
accident. We may compare these forms in some respects to Al. gracilis, Lycett. 


Var. C. (Fig. 6” a.) 


Description : 

Spiral angle about : . 40° 

This specimen, which is deeply embedded in nab may be somewhat deceiving 
in appearance. It is shorter and more widely angled than the majority of speci- 
mens, and would do very well to represent the “‘ Chenopus”’? Philippi of Dunker 
and Koch. 

Relations and Distribution.—The Parkinsoni-zone of the neighbourhood of 
Burton Bradstock has yielded nearly all our specimens of Al. Lorieri. There is a 
specimen in the Bristol Museum (fig. 6 d), apparently a fragment of a large 
specimen of this species. Elsewhere it is very rare, small, and in poor preservation. 
Under such conditions Al. Lorieri or some member of the trifida-group may 
oceasionally be recognised in the Upper Division of the Inferior Oolite in the 
Cotteswolds. Some specimens of the trifida-group occurring in the Lincolnshire 
Limestone may possibly belong here likewise, though not the forms from Great 
Ponton (see Pl. VII, figs 1 a, 1 6, and 2), 
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54, Atarta Lortert, D’Orb., var. gracilis, Lycett, 1853. Plate VI, fig. 5. 


1853. Rosrentarta eractiis, Lycett. Proc. Cotteswold Nat. Field Club, vol. i, 
p- 80. 


Description.—* Spire lengthened, smooth. Whorls six, lengthened, angulated, 
the angle being in the middle of the whorl, forming an acute and crenulated 
carina; body-whorl smooth, with two carine and large digital processes; caudal 
extremity slender and lengthened. The slender form, crenulated carina, and 
smooth surface distinguish it from R. trifida.”—Lycerrr. 

The figured specimen, which is believed to be Lycett’s type, presents no 
crenulations other than the result of usage, and this is also the cause of the 
smoothness, the spiral lines having been rubbed down almost to obliteration. The 
appearance of smoothness in fossils obtained from oolitic freestones is in most 
cases merely due to rolling. The ‘caudal extremity ” is not particularly lengthened, 
and there are indications in the specimen of the commencement of the hamicaudal 
curve. The mean spiral angle is about 28°. 

Relations and Distribution.—This variety is more slender than the majority 
of the specimens referred to Al. Lorieri from the Parkinsoni-zone of Burton 
Bradstock. It may, in fact, represent the typical Al. Lorieri of D’Orbigny. 

There is a particular interest attaching to the figured specimen, viz. that it 
is the earliest recorded example of the trifida-group in this country. It was 
obtained from the Freestones below the Oolite-Marl near Leckhampton, which are 
well within the Murchisone-zone. Such fossils must be extremely rare, since no 
species of the trifida-group is quoted from any horizon of the Inferior Oolite in 
Witchell’s ‘ Geology of Stroud.’ Since the few species of Alarie hitherto discovered 
in the British Lias appear to belong to the Monodactyl section, this is the earliest 
Didactyl Alaria known in this country. 


55. ALARIA PONTONIS, sp. nov. Plate VII, figs. 1 a, 1b, and var. spinifera, Plate 


VII, fig. 2. 
Description : 
Length : 2 : : . 22mm. 
Width of body-whorl to height of shell . 50:100 


Spiral angle . : : ; . 42° 
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Shell fusiform, scarcely turrited, spire convex. Whorls about nine (only seven 
observed), tumid ; the two sub-apical whorls have longitudinal costz (rarely to be 
seen for lack of preservation); the two succeeding whorls are either smooth or 
marked with very fine spirals. Up to this pot the increase of the shell is very 
slow. About the seventh whorl a change takes place, the shell begins to develop 
more rapidly, a sort of keel is formed somewhat above the middle of the whorl, 
which is spirally striated throughout; in the penultimate the keel is more pro- 
nounced ; above the keel the spiral lines are fine and close, below the keel are three 
primary spirals with very fine intermediate lines. The body-whorl is ventricose, and 
bicarinate, the upper carina being the most prominent; the spiral ornamentation 
is continued throughout, and into the base of the shell; there are three principal 
spiral lines between the digitations. The wing rather broad and didactyl, each 
carina giving rise to a digitation; the posterior is somewhat the narrower, and 
sweeps upwards in a curve whose centre is situated near the apex of the shell. The 
anterior digitation has a tolerably sharp downward curve; it is short, thick, 
terminating in a sort of blunt point. 

The aperture is trapezoidal, the outer lip projecting, the wing digitations being 
slightly channelled. The canal-sheath is thick and short, with a sharp upward 
curve. 

The variety Spinifera differs from the shells previously described thus :—no 
longitudinal costee have been detected on the sub-apical whorls (but this may arise 
from the accidents of preservation) ; the general outline is less smooth, whereby 
the anterior whorls are rendered somewhat more angular; the anterior digitation 
is directed more outwards, and with less of an anterior curve. But the chief 
difference hes in the tendency to develop spines; the upper carina of the body- 
whorl carries one or two spines, which are differently placed in different indivi- 
duals, sometimes a quarter of a turn, sometimes half a turn, above the base of 
the posterior digitation. In some specimens there seems to have been some on 
the penultimate. 

Strictly speaking, this form, which is the commoner of the two, should be 
regarded as more typical than the smooth specimens. 

Relations and Distribution Always bearing in mind that this species is a 
member of the trifida-group, it may be separated from Al. Lorieri by the non- 
carinate character of the earlier portions of the spire, by the very different shape 
of the anterior digitation, by the proportional shortness of the highly curved 
“tail,” and by the more pupoid aspect of the whole shell, besides minor points of 
ornamentation. The var. Spinifera still further differs in the development of 
spines. 

Tt has much closer affinities with Alaria pupeformis, D’ Archiac, a fossil of the 
Great Oolite of the East of France. Piette (op. cit., p. 85, Pl. 13, figs. 1—8) 
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practically re-describes D’Archiac’s species, and, doubtless, the points of resem- 
blance with the Ponton fossil are tolerably close. In Al. pupxformis the shell is 
still more depressed, and the position of the spines is very different from that of the 
Ponton fossil. For all this we must hold that our var. spinifera closely approxi- 
mates to Al. pupeformis, D’Arch., as defined by Piette. On the other hand, the 
smooth or non-spinous variety of Al. pontonis is further removed from it. 

This species is rather characteristic of the Lincolnshire Limestone of Great 
Ponton, but I have not met with it elsewhere in the Inferior Oolite. On the other 
hand, it strongly resembles some of the Minchinhampton specimens of the 
trifida-group, and thus affords another link uniting the Gasteropod fauna of 
Great Ponton with that of the Great Oolite, both in the East of France and at 
Minchinhampton. (See ‘ Great-Oolite Moll.,’ Pl. iii, fig. 11.) 


56. ALARIA PRIMIGENIA, sp. noy. Plate VIL, fig. 3. 


Description : 
Length : : . 22mm. 
Width of body-whorl to height of shell 5 . 42: 100. 
Spiral angle about : . 34° 


Shell fusiform, turrited. Opening of the ell angle convex and obtuse. 
Number of whorls about eight; the apical and subapical whorls are without keel 
and apparently smooth; the last three whorls of the spire betray a very sudden 
increase, and are sharply carinated about the middle. There is no longitudinal 
ornamentation, and the spiral ornamentation, if ever it existed, is obliterated in 
the only available specimen. The keels of the spire-whorls develop pointed 
spinous swellings, which are very salient on the penult; these do not occur in 
axial order. 

The body-whorl presents but a moderate increase ; it is strongly bicarinate, 
and rather excavated; the base is very sharply marked off by the second carina. 
The wing is scarcely, if at all, palmate; the posterior keel produces a vigorous 
digitation, at first triangular in section, but becoming rounder, as it sweeps with 
a sharp upward curve considerably beyond the apex. The anterior digitation 
and canal-sheath are too much broken away for description. Other indications 
wanting. 

Relations and Distribution.—This curious species, though founded on a unique 
specimen, presents characters which easily separate it from any others heretofore 
described. The uncompressed spire, and the unsymmetrical arrangement of the 
spinous nodes, exclude this species from Spinigera, to which it has a certain 

18 
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superficial resemblance. It is a didactyl Alaria, which probably belongs to the 
trifida-group (Hamicaudes). It differs from Alaria Lorieri in the excessive 
sharpness and salience of the keels, and in the numerous spinous processes on the 
keels of the spire-whorls; it further differs in the extreme recurvation of the 
posterior digitation, reminding one somewhat of the curve in the tusk of the 
mammoth. 

Occurs in the Parkinsoni-zone (P,) of Vitney Cross with Alaria Lorieri and 
Spinigera recurva. 

With this species the list of didactyl Alarie comes to an end. Some other 
Aporrhaids remain to be described, which it will be convenient to classify under 
Section 3, as belonging to no group in particular, or whose position is somewhat 
doubtful. 


Section 3. 


57. ALARIA spinicera, Lycett, 1853. Plate VII, fig. 4. 


1858. RosTELnaRta sprntcERa, Lycett. Proc. Cotteswold Nat. Field Club, vol. i, 
p. 80. 


Description by Author.— Spire elevated, acute; whorls few, each with seven 
prominent spines or spinous ribs; body-whorl spined above, grooved beneath, 
wing not digitated and but moderately expanded ; caudal extremity straight and 
moderately long.” 

The specimen (fig. 4) forms part of the Lycett collection in the Jermyn Street 
Museum, but, as Lycett gives no figure, strictly speaking there can be no type- 
specimen. The specimen now figured is marked “ &. spinigera, Nailsworth,” 
apparently in Lycett’s handwriting. 

The length is 15 mm. and the spiral angle about 45°. The shell is sub- 
elongate, thick, and rugose, body-whorl and spire about the same height, apex 
somewhat acute. There is one prominent and highly-spinous keel on the body- 
whorl, which gives rise to a sharp, stumpy, upcurved digitation after the manner 
of the Monodactyls (hence, if we may judge from this specimen, it is not quite 
correct to say that the wing is not digitated). 

The aperture is wide-triangular to trapezoidal, and forms a sort of angle 
posteriorly in connection with the short process which represents the digitation. 
The columella is very straight, and probably the canal also. There is an indica- 
tion in the figured specimen of an anterior digitation. This would relegate the 
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species to the section of didactyls. It is quite contrary to the original diagnosis 
of Lycett. Whether this really is an anterior digitation, or merely an accident 
in the development of the fossil, is a question awaiting further evidence. 

Relations and Distribution.—The excessively rugose and spinous character of 
this shell, and the comparatively depressed spire, clearly separate this from all 
other Alarix previously described in this Memoir. Hence there seems to be little 
danger of its bemg confounded with any one of them. But since a doubt yet 
remains as to whether the species is didactyl or monodactyl, and having regard 
also to the apparent scarcity of specimens, Alaria spiniyera cannot be regarded 
as fully diagnosed at present. 

Al. spinigera, Lycett, is quoted in Witchell’s ‘Geology of Stroud,’ from the 
Oolite-Marl. 


58. Axara sonipa, Lycett, 1853. Plate LV, fig. 5. 
1858. Atanrta sonra, Lyc. Proc. Cotteswold Nat. Field Club, vol. i, p. ? 80. 


Description by Author.— Spire turrited ; whorls few, angulated by a circle of 
elevated, longitudinal, spinous ribs crossed by lines; body-whorl with a single 
carina, beneath which are several encircling grooves; wing simple, small, 
proceeding from the carina, caudal extremity short.” 

The specimen from which, apparently, the above description was taken, is in 
the Lycett collection at Jermyn Street, and has the word “ solida” still legible 
upon the reverse. The spiral angle is about 38°. Certain variciform swellings 
may be traced across the whorls, presenting a feature not often observed, but the 
specimen is too imperfectly preserved for further description. 

Relations and Distribution—Though the character of the spire is somewhat 
similar to that of the last-named species, the ornamentation is less spiny, and 
what appear to be the variciform lines or swellings seem still further to 
distinguish it; the spiral angle, also, is considerably less. On the other hand, the 
short, upturned digitation greatly resembles that which appears to be the posterior 
digitation of Al. spinigera. The fossil also reminds us somewhat of the form of 
Alaria (Diartema) hamulus of the Great Oolite and appears to have been derived 
from the Inferior Oolite of the Cotteswolds. 

Alaria solida is not quoted in Witchell’s ‘ Geology of Stroud.’ 
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59. Anaria sonipa, Lycett, var. Plate VII, fig. 6. 


Description : 


Length : : = 7mm: 
Width of body-whorl to oihoiaht of shell . . 40: 100. 
Spiral angle . ; : 3 taOy. 


The apical whorls, conjectured to be atone three in number, are wanting ; the 
four remaining whorls of the spire are angular, the keel being rather above the 
middle ; a series of nodular coste, wide apart, originate upon the keels and extend 
for some distance below : in the penult these assume considerable proportions, and 
are seen to decussate with strong spiral lines. The body-whorl is rather shorter 
than the spire, moderately ventricose, and carries one very prominent and spinous 
posterior keel, from which a short upturned digitation emanates; beneath the 
posterior keel is a strong system of spirals (the several “‘ encircling grooves”’ of 
Lycett), one of which functions as an anterior keel. From this proceeds an 
imperfect anterior digitation, The whole of the body-whorl and short upturned 
canal-sheath are richly chased with fine spiral ornament. Other indications 
wanting. 

Relations and Distribution.—A single specimen from Crickley—most probably 
from the Oolite-Marl—is all I have seen. This belongs to Mr. Brodie, and is 
marked “ Rostellaria solida, n. sp.,” in Lycett’s handwriting. It is less rugose 
and less variciform than the Jermyn Street specimen, which I assume to be the 
type, and it possesses, moreover, an incipient anterior digitation, like that of Alaria 
Doublieri. This, however, may have existed in the Jermyn Street specimen, 
but destroyed or obliterated subsequently. 

N.B.—It is to be regretted that the interesting forms described as Alaria 
spinigera, Al, solida, and Al. solida, var. are so scarce that we are very much in 
the dark as to their true nature. Whilst exhibiting important differences, they 
possess several features in common, such as a comparatively short spire, spinous 
or rugose ornamentation, and a short, upturned principal digitation. 


60. ALARIA HAMOIDES, sp. nov. Plate VII, figs. 7 a, 7 b. 


Description : 
Length ; 5 . 24mm. 
Width of body-whorl fo length of shell . . 42: 100 
Spiral angle . : ; : ice. 


Shell turrited, fusiform. Probable number of whorls ten to eleven (apical ones 
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unknown) ; these are very angular, with the keel slightly above the middle ; ante- 
rior portion of each whorl marked by straight regular longitudinal coste, close set, 
not less than a dozen in number, with a marked slope from right to left. The 
spiral lines are fine and numerous in the posterior areas, which are entirely devoid 
of longitudinal ornament, the spirals in the anterior areas are coarser and wider 
apart, decussating visibly with the longitudinals. Spiral lines may also be detected 
on the body-whorl, but no coste. There is one prominent median keel, armed with 
a short spur, rather more than a quarter of a turn above the base of the wing, 
which is short. The nature of the digitation, if any, is unknown. 

Aperture apparently trapezoidal, the outer lip enveloping the anterior half of the 
penult. Other indications wanting. | 

Relations and Distribution.—The character of the spire is not unlike that of Al. 
hamus, the turriting being distinctly mural. It somewhat resembles a figure given 
by Piette (op. cit., p. 44, pl. v, fig. 6) of a variety of Al. hamus from the Fuller’s 
Earth of Les Clappes, which that author considered might be a distinct species ; 
but his description does not tally quite so well, since he indicates only eight or 
nine costz on the whorls of the spire. Only onespecimen of Al. hamoides has yet 
been found with the body-whorl preserved, and the indications are not altogether 
reliable. At present it is only known to occur in the Lincolnshire Limestone at 
Great Ponton, where portions of the spire have been found from time to time. 


61. Anarta (? Drarrema’) varicrrera, sp. nov. Plate II, figs. 104,100; Plate VII, 
figs. 8 a, 8b; figs. 8’ a, 8’ b. 


Desecription.—The specimens found in the Lincolnshire Limestone at Great 
Ponton (fig. 8 a, and fig. 8 b) differ to a certain extent from those occurring at 
Weldon (figs. 8’ a, 8’ b), and these again present some differences between them- 
selves. Amongst the specimens figured we recognise three different forms, which 
have certain features in common, but which differ in the final development. These 
forms may represent varieties or different stages of the same species. Describing 
the common features— 

The shell is turrited and fusiform, apical portion of the spire blunt, with a 
convex angle and smooth whorls. The whorls of the remainder of the spire are 
angular and carinated, the carina being nearly median. The longitudinal orna- 

1 Piette, 1864. The forms now under consideration differ so widely from Alaria that they are 
only placed under that genus provisionally. They do not correspond exactly with Diartema. Beyond 


the obvious fact that they belong to the Aporrhaide it is not very clear to what genus we should 


refer them. 
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ments consist of stout coste distributed at wide intervals in the form of varices, 
not usually in alignment, chiefly on the posterior area of each whorl, and very 
nodose in passing over the keels. Below the keels one, and sometimes two strong 
spiral bands may be noted, almost giving the appearance of bicarination ; the lesser 
spirals are fine and numerous throughout the shell. 

The Ponton variety presents the most interest, since here alone have I been 
able to find a specimen with the Ne developed (or preserved), fig. 8 b. 


Length : . 22 mm. 
Width of body-whorl to beiett 6 shell. . 45: 100. 
Spiral angle about... 380% 


Probable number of whorls seven or alte. Ornamentation of the spire-whorls 
as already described. Body-whorl tumid, sub-bicarinate, with two or three coarse 
nodular varices, and traces of numerous diverging spiral lines. Wing wide and 
short, and enveloping nearly half of the penult, apparently without digitation- 
Aperture wide and subquadrate, with an expanding lip, anterior margin slightly 
excavated ; columella curved and but slightly encrusted ; canal apparently almost 
as short as in Brachytrema. 

The Weldon variety, which is presumed to be an immature form, and which 
might almost be regarded as a distinct species, is most characteristically repre- 
sented by fig. 8’ a, a well-preserved specimen of the more usual form. See also 
Pl. II, figs. 10: a, 10 5. 


Length : : . 10O—12 mm. 
Width of body-whorl fe height of shell <= . 55: 100. 
Spiral angle about —. : ; . 40°. 


A wide-angled, stumpy little shell of about six whorls. Body-whorl tumid, 
sub-bicarinate, spirally striated, and carrying three or four varices. There is no 
wing. Aperture wide, with a simple lip, and very short anterior canal, almost 
like Brachytrema. 

A sub-variety of the Weldon fossil is shown in fig. 8’ b. 


Probable length : 5 : a mm 
Width of body whorl to height of shell ‘ ‘ = LOO: 
Spiral angle about : : : ae 


Probable number of whorls six or seven ; ornamentation apealen to the last upon 
a narrower and more turrited spire. Body-whorl keeled and spirally ornamented, 
but entirely without varices. Other indications wanting. This is rare. 

Relations and Distribution.—Accepting the adult specimen from Great Ponton 
(fig. 8 b), for the moment, as the type of the group, there is nothing like this known 
from the Inferior Oolite of the other districts. The form of the wing and the 
character of the aperture remind us of certain specimens of Alaria (Diartema) 
paradoxa, M. & L., a well-known fossil of the Great Oolite, but the spire is very 
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different. Ifthe diagnosis of Diartema were somewhat altered, it might be made to 
include the species here described as varicifera. 

This is another instance where the Aporrhaide of the Lincolnshire Limestone 
at Great Ponton show their affinity with Bathonian forms. 


Famtiy—CERITHIIDA. 


* Shell spiral, elongated, many-whorled, frequently varicose ; aperture channeled 
in front, with a less distinct posterior canal ; lip generally expanded in the adult.’— 
8. P. Woopwarp, 

The above diagnosis was no doubt formed so as to include both Nerinea and 
Aporrhais, both of which are now excluded. Fischer observes that the shell is 
very variable; the canal, generally short, becomes rudimentary and even disap- 
pears completely, as though to show in some sort the impossibility of separating 
the Siphonostomes and the Holostomes. He observes that the same modifications 
of the canal are observed in the Melaniide. I would here remark on the 
possibility of the more recent Melaniide having originated from some of the old 
Jurassic Cerithiide, or at least from molluscs of that age, which we group with the 
Cerithiidz. Most freshwater Gasteropoda are probably descended from genera 
which were once marine. 

In the Inferior Oolite the Cerithiide are well represented, though some genera 
are placed here with a query—Brachytrema, already described, is thus classified 
by many. The following genera are referred to this family. Cerithiwm, Adanson, 
Fibula, Piette, Ceritella, Morris and Lycett, Ezelissa, Piette, Cryptaulax, Tate, and 
Cerithinella, Gemmellaro. Of these Cerithinella, and possibly even Cryptaulaa, 
might almost claim relationship with the Turritellide. 


Genus—Cerrituium, Adanson, 1757. 


© Shell imperforate, turrited ; whorls numerous, narrow ; the last always shorter 
than those of the spire ; aperture oblong, semioval ; anterior canal short, oblique, well- 
marked ; lip more or less thickened.” —Abridged from Fiscuer. 

The Jurassic Cerithia cannot be judged by the same strict diagnosis as may be 
applied to existing species. A considerable group of fossil shells, many of them 
small, occur in our Liassic and Oolitic strata, to which the generic name 
Cerithiwm is applied. Some of these fossils are, perhaps, more like Bittiwm, where 
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the anterior canal is short, indistinct, and scarcely reflexed. M. Cossmann 
observes that out of forty-one species of Cerithia recorded from Bathonian beds 
in France, probably not more than half really present the characters of Cerithium. 
We might almost say the same of many species in our Inferior Oolite. But if we 
were to remove them. from that genus it would be necessary to make a number of 
allied genera in order to receive each species. In the case of forms now existing 
where the shell is well preserved and the animal can be put in evidence, such 
multiplication of genera is justifiable, and is even necessitated by the enforcement 
of the binomial system of nomenclature. To adopt this method where imper- 
fectly preserved shells are alone obtainable is scarcely to be recommended. The 
result is that Cerithium, as a Jurassic genus, is not exactly the same thing as the 
recent genus, especially as now restricted. The Jurassic Cerithia have not the 
anterior canal so well developed or so strongly reflexed, and in some cases the 
canal is very poorly developed indeed, a defect which is aggravated by imperfect 
preservation. 

It thus happens that species have been ranged under “ Chemnitzia’’ which 
ought to be classified under Cerithiwm. This leads to the consideration of a 
question which is best discussed at the present stage, viz. what is to become of 
“ Chemnitzia.” It is scarcely necessary to point out that D’Orbigny’s “ Chem- 
nitzia”? of 1850 and his “ Chemnitzia”’ of 1839 refer to distinct groups of 
shells. The ‘‘ Chemnitzia”’ of 1850 is now very generally referred to Pseudo- 
melania, Pictet and Campiche, a genus well represented in the Inferior Oolite, 
which will be dealt with subsequently. D’Orbigny’s original “ Chemnitzia” 
is now held to be a synonym of Turbonilla, Leach (vide Fischer, p. 789), a name 
applied to a group of shells which are elongate, narrow, and many-whorled, the 
whorls being slightly convex and usually costulated ; the aperture is simple, and 
oval or subquadrangular. This genus is said to extend no farther back than 
the Tertiaries. In the Bathonian of France, Cossmann refers no species to 
* Chemnitzia.” On the other hand, Gemmellaro, and after him Tryon, accept 
Chemnitzia, D’Orb., as a genus of fossil shells, divisible into the sub-genera 
Chemnitzia, Rhabdoconcha, Pseudomelania, Oonia, and Microschiza. The four last 
sub-genera evidently belong to the Pseudomelaniadz, and need not be discussed 
here. There remains, then, Chemnitzia, D’Orb., as restricted, of which one of the 
types is Chemnitzia (Turritella) undulata, Benz. The following is Gemmellaro’s 
diagnosis: ‘‘ Shell elongate, composed of a great number of whorls transversely 
(axially) plicated. Mouth oval, rounded or angular in front, confined posteriorly. 
Columella straight or sometimes curved, and slightly incrusted. Lip thin and 
sharp.” Ido not think that there are any species in our Inferior Oolite which 
come within the above diagnosis. There are one or two cases where Cerithia, of 
the section originally grouped by Deslongchamps under Melania, have the anterior 


CERITHIUM. 145 


canal almost effete, a feature always accentuated by wear. But the connection of 
these forms with others, where the anterior canal is fairly well developed, is so 
obvious that we cannot fail to place them under Cerithiwm. 

It must be borne in mind that mineralization has, in many cases, so affected 
the ornaments of Cerithia, especially of those preserved in calcareous rocks, as to 
produce more confusion than in any other class of shells. When to this is added the 
sporting or variation of an abundant group, the difficulties of nomenclature become 
very serious. For these reasons the common or demoid forms have given rise to 
more names than may be absolutely necessary. There are two of these demoid 
groups of Cerithiwm which more or less pervade the Oolites, at least as high as 
the Corallian-rocks. These are the muricatum-group, including the quondam 
 Chemnitzia”’ vetusta and its allies, and the limeforme-group. An attempt has been 
made to arrange the several species in something like the order of their apparent 
relationship. The last group included under Cerithiwm comprises four species, 
which might almost be constituted into a subgenus, if indeed they are not allied to 
one already constituted. Externally the species of this group have considerable 
resemblance to Nerinea, but their internal structure is quite different. 

As regards the possible origin of the Cerithia of the Inferior Oolite, we may 
suppose that some of them are the modified descendants of species occurring in 
the Lias. The intermediate sands, whether belonging to the opalinus-zone or to 
the jurensis-zone, seem to oppose a barrier, usually not very fossiliferous, between 
the abundant fauna of the bifrons-beds, and the more calcareous beds of the 
Inferior Oolite. Some small Liassic species, such as Cerithium armatum, C. 
quadrilineatum, and Oryptaulae scobina, still linger in the lower part of these sands. 
Somewhere in the opalinus-zone, as is well exemplified in the Yorkshire Dogger, 
Cerithia became both larger and more plentiful, whilst the fauna of the Inferior 
Oolite now presents itself to the collector in abundance. 


62. CEritHiuM QUADRILINEATUM, Rémer, 1836. Plate VIII, fig. 1. 


1836. TURRITELLA QUADRILINEATA, Romer. Ool. Geb., p. 154. 
1850. Crrrrnium gvaprininnatum, D’Orb. Prod., i, 250, Etage Toarcien. 


1869. — — Romer. Brauns, Mittl. Jura, p. 171, pl. ii, 
figs. 7 and 8. 
1876 — — Tate and Blake, York. Lias, p. 351. 


Description of a Dogger Specimen.—Length 6mm., width 2mm. Shell elongate, 
subturrited. The spiral angle is regular; whorls seven or eight, nearly flat, well- 
divided by the suture. The ornaments consist of from four to five spirals, which 


reticulate with slightly arcuate longitudinals of about equal strength, producing a 
19 
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perfectly reticulate pattern. The longitudinal ornament becomes slightly weaker 
in the body-whorl. The upper row of spirals is rather more nodular and salient 
than the others. Other indications wanting. 

Relations and Distribution—This little shell seems to contain the germ of the 
muricatum-group. It is met with sparingly in the Blue-Wyke Sand-rock, which 
may be regarded as mainly in the opalinus-zone.' It is also quoted from the 
Jurensis-zone by Tate and Blake. 


The Muricatum-Group. 


63. Cerrruium MukIcATUM, Sowerby, 1825 (Dogger variety). Plate VIII, figs. 2 a, 2b. 


1825. Turrireria Muricata, Sowerby. Min. Conch., vol. v, p. 159, pl. 499, 
figs. 1 and 2. 
1829. = _ _- Phillips, Geol. Yorkshire, 1st ed., vol. i, 
: p- 135, pl. iv, fig. 8. 

1844. Curirn IUM GRANULATO-costatuUM, Miinst. (pars). Goldf., Petrefact. Germ., 
vol. iu, p. 82, pl. elxxiii, 
fig. 10. 

1884. — MurtIcaTUM, Sow. WUudleston Geol. Mag., dee. iii, vol. i, p. 51, 

pl. iii, figs. 1 and 2. 


Bibliography, §c.—Speaking in general terms C. muricatum, Sow., represents a 
group rather than a species, nevertheless fig. 2 a is taken from one of Sowerby’s 
types. I have discussed this question at considerable length in the “ Paleontology 
of the Yorkshire Oolites” and will merely repeat my conclusions, viz. that in the 
Yorkshire Dogger there are many varieties of Cerithia, such as those now figured 
and others not figured, which are so plainly connected that they cannot be separated 
specifically. Some of these, especially Sowerby’s type, cannot be separated from 
certain varieties in the Coralline Oolite of Pickering. 

Description—Length 18—25 mm., spiral angle about 18°. Shell elongate, 
strongly turrited ; whorls numerous, very slightly convex and rather constricted 
anteriorly. Width of whorl to height as 5:3°5. Suture distinct ; ornaments con- 
spicuous, consisting of granulated spiral bands usually four and sometimes five in 
number,’ which decussate with more or less numerous longitudinal ribs, which 
latter usually have a slight inclination from left to right, and are sometimes slightly 
arcuate. ‘The nodes or spinous granulations at the points of intersection are 
drawn out spirally, the upper band being somewhat the strongest. The body- 
whorl is short relatively to the spire and similarly ornamented, but the spiral 


‘ Ammonites of the section, Oxynoticeras, are most characteristic of the Blue-Wyke beds. 
The variety “ sea-lineatum” probably belongs to another species. 
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lines in the base, though very strong, are not granulated. Specimens showing 
the full character of the aperture are not available. 

Relations and Distribution.—Differs from C. vetustwm and its varieties in a less 
marked tendency to longitudinal ornament, ¢.e. that coste, as a rule, do not 
predominate over the spiral ornamentation. Nevertheless I am scarcely prepared 
to say that these forms do not inosculate. The Yorkshire beds contain C. muricatum, 
more especially the lower portions of the Dogger proper. The variety named 
trilineatwm is almost worthy of being regarded as a distinct species (fig. 3). This 
is a unique specimen from the Scarborough Limestone. 


64, Ceriruium Gemmatom, Morris and Lycett, 1853. Plate VIII, fig. 4. 


1858. CrrirHruM G@emMMatuM, Morris and Lycett. Great Ool. Moll., p. 11 
pl. xv, fig. 6. 

1884. — _— — Hudleston, Geol. Mag., dee. 

iii, vol. i, p. 58, pl. ili, fig. 9. 


Bibliography, §¢—The type was from the Scarborough Limestone. The 
specimen now figured is from the Bean collection. 

Description.—Length 15 mm., width 4°5 mm., spiral angle 20°. Shell turrited ; 
whorls about ten, rather convex, encircled with five rows of nodules; nodules 
ovate, twenty-four in a whorl; the rows of nodules are shghtly curved ; they are 
oval, their longer diameter being in the axis of the shell, and they are distant from 
each other about their own diameter. The body-whorl shows five rows of nodules 
on the side; the base is ornamented with spiral bands, the granules of which are 
drawn out spirally, and less deeply cut. Other indications wanting. 

Relations and Distribution.—Differs from C. muricatum in the fact that the 
granules are drawn out axially rather than spirally. The beaded character of the 
granulations may be partly the result of mineralization. It occurs in the grey 
marly Oolite of White Nab (Scarborough Limestone Series), and appears to be a 
local form. It may have some relationship to Cerithiwm vetustwm, inasmuch as 
there is a tendency to axial rather than to spiral ornamentation. 


The Vetustwm-Subgroup, partly included wnder Chemnitzia by some authors. 


This group may to a certain extent be said to inosculate with the muricatwm- 
group, but its ramifications in the Inferior Oolite are much more extensive. 
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The numerous varieties and species which I refer to the vefwstwm-group 
have a tendency to longitudinal ornament, and even when their ornaments 
are markedly granular, the granules are usually drawn out axially rather 
than spirally. Cerithium flecwosum, Miinst., as it seems to me, represents the 
immature condition of some varieties, where arcuate longitudinal coste prevail 
before any turriting has commenced, whilst C. muricato-costatum represents 
robust varieties, where the granules have been more or less fused into continuous 
longitudinal coste. This tendency to longitudinal ornamentation, so conspicuous 
in corroded specimens, has caused the original Terebra vetusta of Phillips to be 
classed under ‘‘ Chemnitzia” even by D’Orbigny, although the representative 
species in the Bajocian of Normandy (Nos. 172 and 188 of the 10th stage) are 
classed under Cerithiwm in the ‘ Prodrome.’ 

As regards nomenclature, the difficulties which beset all demoid forms are 
aggravated in this case. Firstly, the prior name was given to a corroded specimen 
of the stunted species which occurs in the Millepore- and Scarborough-Limestone. 
Secondly, the whole group is peculiarly liable to have its ornaments affected by 
variations in conditions of mineralization, and this is particularly the case in the 
beds whence the type was derived. Miinster’s names, though very useful, and no 
doubt applicable to the German beds, represent conditions of mineralization, and 
in the case of C. fleruosum (only 10 mm. in length) even a stage of growth in all 
probability. Without in any way asserting, that the method adopted in this Mono- 
graph for dealing with such an extensive group is the best, it possesses the merit 
of exhibiting the facts of the case as they occur in the Inferior Oolite of this 
country. Some dubious forms, presumably belonging to this group, have not been 
noticed, but Miinster’s names would cover the majority of them. 


65. CErituium vetustum, Phillips, 1829. Plate VIII, figs. 5 a, 5 b, 5 ¢, 5 d. 


1829. TerEpRa verusta, Phil. Geol. York., Pt. I, vol. i, p. 152, pl. ix, fig. 27. 
1844, CrrrrHiuM MURICATO-cosTatUM, Miinst. Goldfuss, t. 173, fig. 12. 


1844. — GRANULATO-costaTUM, Miinst. Goldfuss, t. 173, fig. 10. 
1844. —  ?rnexvosum, Miinst. Goldfuss, t. 173, fig. 15. 

1850. Curmntrzta verusta, D’Orb. (Phil.). Prod., vol. i, p. 268. 

1851. — Pp — Phil. Morris and Lycett, p. 114, pl. xv, fig. 7. 


1869. Crrrraium verustum, Williamson. Brauns, Mittl. Jura, p. 172. 
1882. “Cnemnirzia” verusta, Phil. Hudleston, Geol. Mag., dee. ii, vol. ix, 
p- 247, pl. vi, figs. 9—11. 


Bibliography, Sce.—Brauns, in sweeping up the muricato- and granulato- 
costate Cerithia of North-west Germany into this net, included Cerithiwm armatum, 
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Goldfuss, and Cerithium (Cryptaulax) tortile, Héb. and Desl., which was clearly a 
mistake, as these two are totally different species. He was not so far wrong in 
including Melania wndulata, Deslong., as this is certainly in part a representative 
species. The same author also regarded Chemnitzia? vetusta, Morris and Lycett, 
as a species distinct from that of Phillips, and already included under C. flexwosum, 
Minster. 

Description.—Size variable; 15 mm. is the length of a fair-sized specimen. 
The spiral angle is about 18°. Shell elongate to elongate-ovate. Spiral angle 
regular; whorls ten to twelve, flat to subconvex, anterior whorls turrited, suture 
close. The posterior whorls are very flat, with longitudinal costz, which are 
straight and extend from suture to suture, almost without spiral decussation. 
By degrees the whorls become more convex, the coste becoming arcuate, and in 
very well-preserved specimens decussated by fine spiral lines, which cause the 
cost to be granular. 

In full-sized specimens the body-whorl is slightly ventricose, and, if well pre- 
served, the spiral decussations are shown; in this case the uppermost row of 
spirals assumes a slightly muricated character. Base full and spirally striated, 
with sometimes a slight prolongation of the axial coste. Aperture broadly ovate, 
with a sharp angle at the posterior extremity ; inner lip somewhat expanded on 
the columella ; anterior canal fairly developed (in all available specimens the end 
of the canal has been broken off). 

Varieties.—The original figure of Terebra vetusta, Phil., represents a specimen, 
either from the Millepore or Grey Limestone, which is in that condition where all 
the fine spiral lines are obliterated. This is perhaps the most usual condition for 
specimens. It is partly on account of this appearance that Terebra vetusta has 
been so often referred to “ Chemnitzia.” 

Chemnitaia ? vetusta, Phil., of Morris and Lycett, represents a more perfect 
specimen from one or other of the same beds. The spiral ornaments are faintly 
distinguishable, more especially in the anterior whorls, and the longitudinals are 
somewhat more arcuate. Hence Braun’s reference to Cerith. fleruosum. In the 
Dogger this stage of C. vetustwm is not uncommon. 

So much as regards Yorkshire varieties. Elsewhere in the Inferior Oolite of 
England there are specimens, some with granular, some with continuous cost, 
straight or flexed, which may be referred to C. vetustum. I have several such 
from the Parkinsoni-zone of the Cotteswolds. When in bad condition C. vetustum 
is the most suitable name. 

Relations and Distribution—Under the head of relations little more need be 
said. As regards distribution, 0. vetustum occurs in the Dogger, where it probably 
represents an incomplete stage of the next species. The best specimens, as 
regards condition, are obtained from the Lower Division of the Scarborough 
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Limestone series (Pickering Cliff, &c). It is doubtfully quoted from the Lincoln- 
shire Limestone in Judd’s ‘ Geology of Rutland.’ Specimens from the Cotteswolds 
may be referred to C. vetustwm or to C. granulato-costatwm according to condition. 


66. Crriraium verustum-maJus, Hudleston, 1882. Plate VIII, figs. 6a, 6b. 


1882. ‘ Cremnirzta” verusta-MAJoR, Hudl. Geol. Mag., dec. ii, vol. ix, p. 248, 
pl. vi, fig. 12. 


Description : 

Length (large size). ; : . 43 mm. 
Width ‘ : : : . 10mm. 
Spiral angle : ; F ates 

Shell elongate, turrited; whorls flat to subconvex, and only turrited 
anteriorly ; about twelve in number; suture distinct. Strong longitudinal ribs, 
having a crescentic curve, characterise the spine. ‘The precise apical conditions 
are unknown. The anterior whorls have the longitudinal ribbing decussated by 
about six spirals, producing nodes at the points of intersection. In the larger 
specimens the last two whorls have the longitudinal ribbing less strongly marked, 
whilst the spiral ribbing towards the posterior margin becomes more pronounced, 
presenting somewhat the appearance of a nodular varix, which much increases 
the turrited aspect of the shell. 

The base is strongly ribbed spirally. The aperture is somewhat widely ovate ; 
and some specimens give evidence of a tolerably long anterior canal, but slightly 
reflexed. 

Relations and Distribution.—It is by no means improbable that Cerithium 
jlecuosum, Miinst., represents the apical conditions of this species. It is closely 
allied to the larger varieties of Melania undulata, Deslong., whilst the typical 
Cerithium vetustum of the Scarborough Limestone, &c., is its attenuated repre- 
sentative on a higher horizon. 

In Yorkshire the larger shells are confined for the most part to the principal 
shell-bed of the Dogger, but it is seldom that the ornaments are in a good state of 
preservation. In some of the other parts of the Doggér these are better pre- 
served, but on the whole smaller. 
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67. Crrtraium verustum, var. seminuda, Hudl. Plate VIII, fig. 7. 


1882. “CHEMNITZIA” veTUSTA, var. seMINUDA, Hudl. Geol. Mag., dec. ii 


vol. ix, p. 249, pl. vi, fig. 13. 


, 


Description.—This is a subulate variety, about 23 mm. in length, and with a 
spiral angle of 14°. The spire is composed of about a dozen whorls, which are 
flat to subconvex, increasing with perfect regularity. The subapical whorls are 
ornamented with numerous delicate longitudinal ribs, very slightly curved. Lower 
down this ornament becomes very faint, and expires in the body-whorl or is merely 
represented by obscure sinuous lines. 

Base rounded and smooth; aperture ovate: other indications wanting. 

Relations and Distribution.—Differs from C. vetustwm in being more slender 
and in the failure of ornamentation on the anterior whorls. Rare in the Yorkshire 


Dogger. 


68. CEritHium suBscALARIFoRME, D’Orb., var. spinicostata, Wright, MS. Plate VIII, 
figs. 8 a, 8 b, 8c, 8d, 
S eyoms 


1850. Crrirntum supscatartrormE, D’Orb. Prod., vol. i, p. 271. 

Compare also 

1842. Menanta ScALARIFoRMIS, var. a, Des]. Mém. Soe. Linn. Norm., vol. vii, 
p. 218, pl. xi, fig. 63. 

1842. — UNDULATA, var.B, Desl. Vol. cit., p. 217, pl. xi, figs. 59—62. 


Bibliography, §¢.—This species may be regarded as the principal representa- 
tive of the vetustwm-group in Dorsetshire. There are, it would seem, objections 
to both Deslongchamps’ names, hence collectors usually fall back upon Cerithiwm 
subscalariforme, D’Orb., for a set of fossils which are well known in the Bayeux- 
beds. Although we cannot use Deslongchamps’ names, we can at least apply his 
generalizations as follows : 

“ Melania undulata, var. 8. TestA longiori, costis striisque frequentioribus. 
Lias supérieur.’ His Upper Lias I take to comprehend the Maitre (see 
Introduction to the present Monograph), which is included in our Lower Division 
of the Inferior Oolite. 

“ Melania undulata, var. a. Testa breviori, costis et striis crassioribus 
varioribusque. Oolite ferrugineuse,” i. e. our Upper Division. 

Deslongchamps’ generalisation, as above stated, holds good throughout the 
Dorsetshire-beds, the varieties of C. subscalariforme having a tendency to become 
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shorter, and to be more coarsely ornamented in the zones of Am. Humphriesianus 
and Parkinsont. 
Description of var. spinicostata : 


Length of a fair-sized specimen 5 . 39mm. 
Width . ; : : . 75 mm, 
Ratio of body-whorl to entire length . sy odlee OO: 
Spiral angle ; : H se LY, 


Shell elongate, strongly turrited. Spiral angle nearly regular; whorls about 
fifteen in number, subconvex in the apical region, but becoming flatter and 
somewhat pinched anteriorly so as to increase the turriting of the shells. The 
ornaments consist of about eight fine spiral lines, which in the latter whorls 
assume the character of spiral belts, with a considerable interspace ; subordinate 
spiral lines may be detected, especially in the more mature whorls. The upper- 
most one is strongly tuberculate at the points of intersection with the cost, 
which are numerous. The coste are rather fine, and extend from suture to 
suture, decussating with the spirals so as to present a somewhat granular appear- 
ance at the points of intersection. 

The body-whorl is less than one third the entire length of the shell, the shape 
and ornamentation are similar in character to the whorls of the spire, with, 
however, a tendency for the costee to become more arcuate. The base is tolerably 
full and marked with strong spiral striae, which are partially decussated by a faint 
continuation of the coste. The aperture is ovate-elongate ; the outer lip thin 
(always broken away). There exists a kind of rudimentary posterior canal. 
Columella excavated and but slightly encrusted. Anterior canal considerably 
produced, but slightly reflexed. 

The following sub-varieties may be noted. Fig. 8 6 is less subulate, and 
shorter. The specimen figured has suffered slightly from wear or solvents, so that 
the spiral lines are less distinct. The costs are scarcely decussated in conse- 
quence. This is a medium-sized specimen and greatly resembles some of the 
larger forms of C. subscalariforme from the Bayeux-beds. Fig. 8 ¢ represents a 
very elongate form, with fine ornamentation. In Fig. 8d the proportions are as 
usual, but that which constitutes some difference is the twist in the coste, and 
their marked inclination from right to left. In this specimen the spiral lines on 
the cost are entirely obliterated. In Fig. 8e the coste are stouter and less 
numerous than usual, with great salience of the spinous row of nodules on the 
shoulder of each whorl. The traces of spiral ornamentation are still more difficult 
to find. This sub-variety leads up to Cerithiwm subglabrum. 

Relations and Distribution.—The most typical forms of C. spinicostatum are to 
be met with in the Sowerbyi-bed of Bradford Abbas, where it is one of the most 
abundant fossils, though not always in the best state of preservation. It 1s 
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related to Cerithiwm costellatum, Miinst. (non Deslong.), as that fossil occurs 
in the Upper Lias of Compton, and some of the Bradford-Abbas specimens 
are scarcely to be distinguished from the Lias species, where, however, the cost 
are somewhat straighter—a very unimportant difference. Taken as a whole, with 
all its varieties, this species is eminently characteristic of the Lower Division of 
the Inferior Oolite, but seldom so well preserved or of such large size as in 
Dorsetshire. Though the ornaments are considerably modified by conditions of 
preservation, it may be recognised in a granulato-costate condition in other places, 
as, for instance, in B of Mr. Walford’s Hook Norton section. Cerithiwm vetustwm- 
majus of the Dogger is probably its local representative in the Yorkshire-beds. 


69. CaRITHIUM SUBSCALARIFORME, D’Orb., variety in the Humphriesianus-zone. 
Plate VIII, fig. 9. 


This form is very near to C. subscalariforme as it occurs in the beds of 
Bayeux; it is somewhat smaller, and in the figured specimen the body-whorl 
appears unusually short. The cost also happen to be somewhat more granular 
as in granulato-costatwm, Mist. Occurs in the Sauzei-bed at Oborne. 


70. CeRITHIum suBscALARIForME, D’Orb., variety in the Parkinsoni-zone. Plate 
VIII, figs. 10 a, 10 0. 


Cf. Metanra unDULATA, var. A, Deslongchamps, vol. cit., p. 217, pl. xi, fig. 58. 


Description.—As compared with the previous variety, or varietal group, there can 
be no better description than “testa breviori; costis et striis crassioribus rariori- 
busque.”’ This is a much shorter form, it is more widely angled, and when in the 
granulato-costate condition the spirals are not usually more than four or sometimes, 
in well-developed specimens, five. Corresponding to the greater width of the shell 
the aperture is widely ovate, and it so happens that in the majority of the available 
specimens the anterior canal is by no means distinct (probably the result of wear). 

Relations and Distribution. —This variety possibly represents rather than 
resembles the CO. vetustwm of the Yorkshire-beds. It is essentially a fossil of the 
Upper Division, and is moderately common. ‘The specimen from Grove (fig. 10 a) 
greatly resembles the figure in Deslongchamps’ work (xi, 58), and is exceptionally 
fine. Away from the Dorset-beds the specimens become poorer, worse preserved, 
and may be variously described as O. granulato-costatwm, C. muricato-costatum, and 


even O. vetustum according to local circumstances. 
20 
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71. Cerrraium supaspreviatum, D’Orb., 1850. Plate VIII, fig. 11. 


1850. CERITHIUM SUBABBREVIATUM, D’Orb. Prod., vol. i, p. 271. 
1842. MEnANIA AaBBREVIATA, Desi. Mem. Soe. Linn. Norm., p. 219, pl. xi, 
fig. 67. 


Bibliography, §c.—The most natural course, in this case, would be to retain the 
specific name given by Deslongchamps, by whom the species was originally described. 
But the specific term abbreviatum has already been bespoken by Mr. Leckenby 
for a Cerithiwm described by him. 

Description : 


Length . : : . . 16mm. 
Width : 5 5 . =) | Omm: 
Ratio of body-whorl to entire shell : - a0: LOO: 
Spiral angle : : S128": 


Shell ovate, turrited. Spiral angle scarcely if at all convex. Number of whorls 
about twelve; these are narrow and subtumid ; suture close and but little inclined. 
The spiral lines are very fine and numerous, and extend over the entire shell (in 
the figured specimen the faintness of this ornament is in part due to wear). The 
longitudinals are extremely numerous, extending with regularity, in the form of 
slightly arcuate coste, from suture to suture. 

Body-whorl subventricose. Aperture ovate with a considerable callus on the 
columella; canal short, small, and slightly reflexed. 

Relations and Distribution—Deslongchamps pointed out the relationship of this 
rare shell to “ M/elania scalariformis.” The shortness of the whorls of the spire 
and the ventricose character of the body-whorl constitute its principal difference. 

A single specimen from P,, Burton Bradstock. 


72. (P) CERITHIUM OBESUM, sp. nov. Plate VIII, fig. 12. 


Description : 


Length . : 5 : 3 oo arm, 
Width . ‘ : ‘ . o.mnm. 
Ratio of body-whorl to entire shell, about » 100) 100- 


Spiral angle, about A : ans DES 
Shell short, ovate, turrited. Number of whorls about six, convex, and increasing 
very rapidly. ‘The ornaments consist of three or four spirals which decussate with 
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a straight longitudinal system, thus producing straight granular cost, the nodes 
of which are drawn out axially. 

The body-whorl is ventricose and with similar ornamentation ; base full and 
ornamented with granular spiral lines. Aperture ovate with some traces of an 
anterior canal. Other indications wanting. 

Relations and Distribution —The generic position of this curious shell is open 
to doubt, but it seems to be fulfilling the dictum of Deslongchamps with regard to 
the ‘* Melaniz ” of the Inferior Oolite, viz. that they become shorter and stouter in 
the higher beds. The sudden increase in the body-whorl, however, carries it far 
beyond even Cerithium subabbreviatum, or the remarkable variety of CO. subscalari- 
forme from Grove (see fig. 10 a). . 

A single specimen from P,, Vitney Cross. 


73. CERITHIUM SUBGLABRUM, sp. nov. Plate VIII, fig. 138. 


Description.—Shell elongate, turrited; spiral angle nearly regular. Whorls 
about eighteen in number, short, slightly curved to nearly flat; sutures rather 
close. But little trace of spiral ornamentation beyond a faint line on each whorl 
at a short distance from the posterior margin. The longitudinals are well- 
developed in the apical and subapical regions, but with a tendency to become wide 
apart. These gradually fail in the last two whorls, though the terminal tubercles 
are retained. The lines of growth between the coste are visible. 

Body-whorl short, and with but little trace of ornament ; base spirally striated. 
Aperture ovate. Other indications wanting. 

Relations and Distribution.—Evidently related to C. subscalariforme, but the 
differences are so marked as to almost exceed the limits of a mere variety, Rare 
in the Sowerbyi-bed of Bradford Abbas. 


This terminates the list of species referred with more or less certainty to the 
Vetustwm-Subgroup. 


74, Curitatum (species or variety). Plate VIII, fig. 14. 


Description.—Probable length 385 mm., spiral angle about 14°. Shell elongate, 
subulate, whorls numerous, convex, and well separated by the suture. The 
spiral lines are fine and numerous, upwards of twelve on the anterior whorls ; one, 
slightly broader than the others, occupies the shoulder of each whorl, forming 
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a slight belt near the posterior margin. The longitudinal coste are numerous, 
regular, and slightly arcuate on all the posterior whorls, but become faint and 
almost effete on the anterior whorls. Other indications wanting. 

Relations and Distribution.—This rare form has a certain resemblance to the 
finer varieties of C. spinicostatwm, and at one time I was disposed to regard it as, 
possibly, a worn example of that rather abundant species; but further examination 
induces me to believe that the differences are not so brought about, since the 
whorls are more tumid in addition to the great difference in the ornamentation. 
The anterior portion of the shell is not unlike C. costellatum, Desl. (p. 202, pl. xi, 
19). As regards the failure of the longitudinal ornaments anteriorly we have 
similar instances in C. vetustum, var. seminuda of the Dogger. 

A single specimen in the Sowerbyi-bed of Bradford Abbas. 


75. CeRitaium (species or variety). Plate VIII, fig. 15. 


An incomplete specimen. Length of fragment 21 mm., spiral angle about 11°. 
Shell elongate, subulate. Number of whorls remaining thirteen, short, subconvex, 
well separated by the suture. The spiral lines on each whorl are about eight in 
number; longitudinal coste numerous, slightly arcuate, extending from suture to 
suture, and slightly decussating with the spirals. Upper row of spirals slightly 
nodular. Other indications wanting. 

This may be an extremely subulate variety of C. spinicostatum, of which the 
apical portions alone are preserved. A single specimen in Mr. Whidborne’s collec- 
tion, apparently from the Sowerbyi-bed of Bradford Abbas. 


76. Ceritaium arMAtum, Minster, 1844. Plate IX, fig. 1. 
1844, Crrrrurum armatum, Miinst. Goldfuss, Petref., t. 178, fig. 7. 


A single specimen from the Sands below the Cephalopoda-bed at North Nibley, 
though somewhat larger than typical specimens from the Torwlosus-schichten 
of Uhrweiler, answers the description of this species very well. It may be distin- 
guished from Cryptaulax scobina by having only two extremely spiny spiral belts. 
The specimen under consideration does not show an aperture, but Mr. Wilson 
informs me that specimens from the Lias show that this species is a true 
Cerithium. 
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77. CERITHIUM LECKHAMPTONENSE, sp. nov. Plate IX, fig. 2. 


Description : 
Length (about) : : : . 27 mm. 
Width == J mm! 
Length of body- wlio to see shell ‘boat = sor 00: 
Spiral angle : 20°. 


Shell elongate, scarcely turrited ; fimbOe of aborts probably twelve, apical con- 
ditions unknown. Whorls short, slightly convex in the middle stage, but becoming 
flat anteriorly, sutures close. The ornaments consist of about ten spiral lines of 
somewhat unequal strength, which are decussated by numerous thick, though not 
prominent cost«, which are slightly arcuate, and slope considerably from left to 
right. The cost become faint in the penult. 

The body-whorl is about one-third the total length of the shell. Fine spiral 
lines are the only ornaments, the cost having entirely disappeared. Base tolerably 
full and spirally striated. Aperture (?) ovate, with a considerable callus on the 
columella. Other indications wanting. 

Relations and Distribution.— As far as I know, this farm seems to stand pretty 
much by itself. The failure of axial coste on the anterior whorls might suggest 
some degree of relationship to certain varieties of the vetwstwm-group, but otherwise 
there is no resemblance. 

A single specimen from the Inferior Oolite of Leckhampton Hill. 


78. CuritHtum (species or variety). Plate IX, fig. 3. 


Description : 
Length (about) : 5 : . 20 mm. 
Width =. : : . 4mm. 
Spiral angle (about) : 5 alte 


Shell very subulate, turrited ; spiral angle esr regular. Whorls about sixteen, 
short and very flat; suture close. The extreme apical whorls are apparently 
devoid of ornament. The subapicals have three well-cut spirals, which decussate 
with numerous longitudinals of about equal strength, inclining from left to right. 
Four, and ultimately five, spirals are developed in the anterior whorls. A very fine 
mesh results from the decussation of such equal spiral and longitudinal lines, the 
enclosed space being rectangular and spirally elongated; the nodes at the inter- 
sections are very slight. 
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The body-whorl is relatively small, base rather flat. Aperture subquadrate, 
with a straight columella. Canal apparently short, other indications wanting. 

Relations and Distribution—This form appears to have relationship to the 
several species described by Deslongchamps from the Inferior Oolite of Normandy, 
as Cerithium triseriatum, quadriseriatum, &c. With these, unfortunately, I am 
unacquainted. It is noticeable, however, that in this species we lose the compara- 
tively strong longitudinal ornamentation of the vetustwm-group. 

Single specimen from the Inferior Oolite (? Murchisonx-zone) of Coker. 


The Limeforme-Group. 


This group is intended to include Cerithia which are usually rather small, 
often pupoid, and with fine ornaments, where the spiral lines are more 
conspicuous than the longitudinals. The aperture has rather a tendency to 
be subquadrate, columella short, with a short but well-developed anterior canal, 
shghtly reflexed. Judged by the character of the aperture these little shells are 
perhaps more nearly allied to the existing genus Cerithiwm (including Bittiwm) 
than the group last described. In the Lower Oolites of this country Cerithium 
Beanu, and C. limeforme are the two species round which the less common forms 
may be grouped. But these also vary so obviously that it is almost impossible to 
draw a very distinct line. In order to realise how hopeless it is to make “ hard- 
and-fast species” out of this group, let anyone study a well-stocked collection of 
small Cerithia from the Lincolnshire Limestone. And yet it is equally impossible 
to avoid the temptation of making a certain amount of nominal differentiation. 


79. Curitatum Lroxensyi, Hudleston, 1884. Plate IX, fig. 4. 


1884. Crrirutum Lecxensyt, Hudl. Geol. Mag., dec. iii, vol. i, p. 61, pl. iii, 


fig. 12. 
Description : 
Length (restored) ‘ : ; pli gaman 
Width : ‘ : . 4mm. 
Height of whorl to maak : Sto. 
Spiral angle : pen are 


Shell elongate, subturrited ; whorls ) thirteen, flat, short in comparison with 
their width; sutures close. The ornaments consist of finely granulated or 
tuberculated spirals, of which the first is strongest and the fifth the faintest. 
The longitudinals are irregular as in C. Beanii, frequently not reaching to the 
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anterior portions of the whorls. Spirals on the base of the body-whorl scarcely 
granulated. Other indications wanting. 

Relations and Distribution.—C. Leckenbyi may, perhaps, be regarded as an 
unusually fine development of C. Beanii, from which, however, it differs in its 
greater size, more marked turriting, and in the details of its ornaments. Rare in 
the Dogger. 


80. Certraiuy Brann, Morris and Lycett, 1851. Plate IX, figs. 5 a, 5 b. 


1851. Cxrrrruium Beanu, M. aad L. Great Ool. Moll., p. 112, pl. xv, fig. 5. 

1884. — os -— Hudleston, Geol. Mag., dee. iii, vol. i, 
p- 59, pl. iii, figs. 10 and 11, 

Compare also for varieties 

CERITHIUM PUPMFORME, Koch and Dunker. Beitr., p. 33, pl. ii, fig. 10. 


Bibliography, §e.—Although described by the authors of the ‘ Great Oolite 
Mollusca’ as occurring near Scarborough, their type, | have very little doubt, 
came from the Dogger at Blue Wyke. 

Description of the Dogger or type-form : 


Length varying from : . 9—12 mm. 
Width «. : : : . 3—3°5. 
Spiral angle of apex ; 2, 20°. 

Do., anterior portion of spire ; 15°. 


The above dimensions are only approximate, regard being had to the 
numerous varieties. 

Shell small, more or less pupoid, turrited; whorls from ten to twelve, 
narrow, and rather flattened. The anterior whorls are ornamented by five 
tuberculated spirals, of which the third and fifth are least prominent. Sometimes 
the tubercles become slightly confluent, in which case there is a tendency to the 
formation of axial costs, especially in the upper part of each whorl. ‘The upper 
row of spirals is strongly tuberculated, though this feature is subject to some 
variety. 

Body-whorl slightly compressed, and not exceeding one-third the total length 
of the shell; ornaments as in the anterior whorls of the spire. Base spirally 
striated. Aperture subquadrate; columella short, and terminated by a short 
but rather deeply cut anterior canal. 

Relations and Distribution—Vhe Yorkshire specimens are to a certain extent 
sui generis. Those from the Lincolnshire Limestone, and the very rare specimens 
from the Inferior Oolite of the Cotteswolds, vary considerably from these types. 


160 GASTEROPODA OF THE INFERIOR OOLITE. 


81. Creritaium Brani, var. WELpoNIs, sp. nov. Plate IX, figs. 6a, 6b, 6c; 6'a, 
6° 6; 6" ¢, 6d: 


Description.—Sub-variety A with five spirals. Three specimens are figured 
figs. 6 a, 6 b, 6 c), each showing some difference of ornament or condition. The 
usual form is decidedly pupoid, and the ornaments are rather coarser and 
more open than in the Dogger specimens. It often happens that in the sub- 
apical whorls the tubercles are so fused together axially as to produce a costate 
appearance. The uppermost row of spirals is very strongly tuberculated, and the 
distinctions as to the fineness of the third and fifth spirals not so strong as in 
Dogger specimens. Specimens of C. Beanii from the Inferior Oolite of Cleeve 
much resemble these forms, though slightly larger. These are in Mr. Brodie’s 
collection. 

Sub-variety B with four spirals (figs. 6’ a, 6’ b, 6c, 6’ d). The ornamentation 
is, on the whole, similar to the preceding, but the general form of the shell is 
more stumpy. This, for the sake of distinction, we might term C. Beanii- 
quadricinctum. 

There are also other forms with four spirals approaching C. limeforme. 

Relations and Distribution—The fossils described under the above heading, as 
C. Weldonis, afford an excellent example of the proneness to change of form and 
ornament in these small pupoid Cerithia. They are very abundant in the 
Lincolnshire Limestone of Weldon, and less so at other fossil-localities in that 
Limestone, where for the most part their place is taken by C. limezforme 
and its relatives. 


82. CeriTHium quapricinctum, Minster, 1844. Not figured. 


1842—1844. CrrrrHium guavricincruM, Miinst. Goldfuss, Petr. Germ., t. 173, 
fig. 11. 


The sub-varieties of O. Beaniit with four spirals are passing into the form 
figured by Goldfuss, but their ornaments are less regular and the shell more 
pupoid. Very rarely, however, specimens occur in the Lincolnshire Limestone, 
where the granulations are small and regular, and the shell less pupoid. These 
we seem justified in referring to C. quadricinctum. 
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83. CERITHIUM LIMmroRME, Romer, 1836, var. Pontonis{ sp. nov; Plate IX, fig. 7. 


1836. CERITHIUM LIMHFoRME, Rim. Ool. Geb.,, tab. xi, fig. 19, p. 142. 


Bibliography, 5e.—Romer’s species was originally described and figured from 
the Coral Rag of Hoheneggelsen. Morris and Lycett referred to CO. limeforme 
and to C. quadricinetum, Miinst., a similar group of shells occurring in the Great 
Oolite of Minchinhampton. Subsequently Lycett (‘ Suppl.,’ p. 122) observed that 
what the authors of the ‘ Great Oolite Mollusca’ had regarded as two separate 
forms must be united into one species,. and to this he assigned the name of 
C. quadricinctum, Miinst. The figure in Goldfuss is not very like either the 
Ponton or the Minchinhamptom fossils. On the other hand, there cannot be any 
doubt that the Ponton shells are closely related to C. limxforme, Rém., a name 
which in a certain sense is applicable to the entire group now under consi- 
deration. 

Description : 


Length : : ; . 10 mm. 
Width : : ‘ . 3s mm. 
Length of body-whorl to entire shell, about = oon lOO: 


Shell small, subelongate, scarcely turrited; spiral angle very convex. The 
apex is blunt; number of whorls about ten, flattish; suture rather open. The 
subapical whorls exhibit two to three tuberculated spirals, and the tubercles on the 
two upper rows have a tendency to coalesce axially so as to produce coste. In the 
anterior whorls the two upper spirals are strongly tuberculate, and have the effect 
of producing a kind of zone. The number of spirals varies, but is three or four. 
In some cases where there are four the third is faint, as in C. Beanit. 

The body-whorl is about one-third the length of the entire shell, and similarly 
ornamented with spiral lines on the base. Aperture sub-oblong, with a broad, 
short anterior canal. 

Relations and Distribution.—This particular variety of the limeforme-group is 
distinguished by its slender shape and somewhat more delicate ornamentation 
both from C. Beanii on the one hand, and from C. Wansfordix on the other. It 
is the prevailing form at Ponton, but met with sparingly elsewhere in the 
Lincolnshire Limestone. The Minchinhampton forms, referred by Lycett to 
C. quadricinatum, Miinst., are on the whole more slender, less markedly pupoid, 
and finer in their ornamentation. Although the bulk of the specimens of 
C. Pontonis are more irregular in ornamentation, and have a slight tendency to 
the cingulate arrangement, there are specimens from Ponton which can in no way 
be distinguished from specimens of C. limexforme occurring in the type locality of 
Hoheneggelsen. 

21 
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84. Crriruium (species or variety). Plate IX, fig. 8. 


A single specimen from the shelly freestones of the Cotteswolds presents the 
zonal arrangement of C. Pontonis in a more complex form; the zone in the upper 
part of each whorl being made up of three granulated spirals instead of two. As 
a means of distinction merely I would propose to call this Cerithiwm ‘ cingula.” 


85. Cerrratum Wansrorpi®, sp. nov. Plate IX, figs. 9 a, 9 b, 9 ¢. 


Description : 


Length : : ; Seo mm: 
Width ; : ; 5 Seed) Taman, 
Spiral angle. ; 30°—35° 


Shell short, subconical, eae tate apex obtuse, Bat angle of increase nearly 
regular in the majority of specimens. Number of whorls about nine, flat, very 
narrow, and richly ornamented. Suture well marked. The subapical whorls are 
ornamented with from two to three spirals, whose tuberculations are fused axially. 
In the anterior whorls the richly cut spirals are three in number, the two upper 
ones being strongly tuberculate and generally fused axially. 

The body-whorl is rather more than one-third the entire length of the shell, 
and similarly ornamented ; the spiral lines on the base are finer than those on the 
flank. The aperture is subquadrate and contracted with a relatively large 
anterior canal, which is reflexed. 

Relations and Distribution — Although evidently related to C. limexforme, this 
species is, in the majority of cases, conical rather than pupoid, with a rather wide 
base for a Cerithiwm. Nevertheless, there are many connecting links. Indeed, 
the whole of the small Cerithia of the Lincolnshire Limestone are so linked by 
connecting forms that, under some aspects of the case, they might be regarded as 
one and the same species, represented by local varieties. O. Wansfordix is the 
prevailing form about Wansford and Barnack, though met with occasionally, but 
in a modified form, at the other localities. 


86. Creriraium Grorait, sp. nov. Plate IX, fig. 10. 


Description : 
Length . ; ; : ~ 125mm, 
Width : : : : SoM. 


Spiral angle ; , ; . Very convex. 
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Shell slender, pupoid, turrited. The spiral angle ranges from about 20° at 
the opening to 13° in the anterior portions of the spire. Whorls numerous, 
narrow and flattened. Sutures distinct. The subapical whorls are-ornamented 
by three granulated spirals, which in the anterior whorls are increased to the 
number of five or six. The spirals undulate and decussate, with short and not 
prominent cost at regular intervals, producing a very pretty basket-shaped 
pattern. There is some irregularity in the development of these spirals, the 
uodulations of the upper row being always the strongest. 

The body-whorl is about one-third the length of the shell, compressed, and 
with ornaments similar to those of the spiral whorls (in the figured specimen 
these have suffered from wear). Aperture subquadrate, with a short, stout 
anterior canal. 

Relations and Distribution.—Closely related to the limzxforme section of the 
group. Specimens somewhat resembling C. Georgii occur in the Corallian of 
England and possibly also in the Great Oolite. We may regard such either as 
distinct species, or as megalomorphs of the prevailing form. Named after 
Mr. George, curator of the Northampton Museum. Rare in the Lincolnshire 


Limestone. 


87. CERITHIUM SUBCOSTIGERUM, sp. nov. Plate IX, fig. 11. 


Description : 

Length ; : : . 8mm. 
Width : . : . 2°75 mm. 

Shell short, subpupeform, slightly turrited; number of whorls about seven, 
subconvex, and separated by a wide and shallow suture. Apex obtuse. The 
ornaments consist of numerous fine spiral lines, so fine as to be scarcely visible in 
the upper part of the whorls. hese are decussated by robust coste, which 
extend from suture to suture, being, however, strongest towards the posterior 
margin of each whorl. These costw have a kind of twist from left to right, and 
do not follow in true sequence. 

The body-whorl somewhat exceeds one-third the total leneth of the shell, and 
its flanks are similarly ornamented. Base full, spirally striated, but without any 
axial lines. Aperture subquadrate; other indications wanting. 

Relations and Distribution —This species has some resemblance to Hrelissa 
(Kilvertia). On the other hand, it also has relations to some varieties of the 
limxforme-group, where the tuberculations have a tendency to fuse throughout 
into axial coste. Only found, to my knowledge, in the lancolnshire Limestone, 
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88. CERITHIUM LATISULCATUM, sp. nov. Plate IX, fig. 12. 


Description : 


Length : : : «2mm: 
Width : . 3°75 mm. 
Length of body-whorl to entire aha 2 281100: 
Spiral angle about : = 205 


Shell elongate, subconical, turrited ; anes angle moderately convex. Number 
of whorls ten to twelve, flat, subangular, and separated by a wide suture. In the 
subapical whorls the tubercles coalesce so as to produce short axial costee, which 
preponderate over the obscure spiral lines. In the anterior whorls four spirals 
are distinguished, of which the two uppermost are the most strongly tuberculated, 
the third is faint, and the fourth spiral is so prominent as to impart an angular 
shape to the whorls of the spire. 

The body-whorl is barely one-third the entire length of the shell, and in 
shape and ornament similar to the whorls of the spire. Base rather full and 
finely striated. Aperture nearly quadrate, with a deep anterior canal. 

Relations and Distribution.—Distinguished from C. Beanii, C. limeforme, and 
their numerous varieties by the less curved spiral angle, by the great width of 
suture, by the angular shape of the whorls, and by the relative shortness of the 
body-whorl. In the matter of ornamentation, however, there is a certain general 
resemblance to the shells of the limxforme-group, though we can scarcely regard 
C. latisulcatum as belonging to that group. 

Rare in the Lincolnshire Limestone at Weldon and Wackerly. 


89. CrRITHIUM PISOLITICUM, sp. nov. Plate IX, figs. 13 a, 13 4. 


Description : 


Length . : : . 8mm. 
Width : 5 : 2) al: Zoom 
Spiral angle (about) : oe ho? 


Shell small, slender, turrited ; spiral atialo nearly regular, apex but slightly 
obtuse. Number of whorls about twelve; apical whorls smooth ; third whorl 
slightly costated ; subapical whorls flat, not very closely defined by the suture, and 
ornamented by three granular spirals. The anterior whorls are turrited, and the 
spirals are four or five in number, and each row is studded with a series of circular 
tubercles, which are largest on the upper row. A slight failure in the third spiral 
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may sometimes be noticed. There is no trace of axial (longitudinal) orna- 
mentation. 

Body-whorl rather less than one-third the entire length of the shell, and orna- 
mented similarly to the whorls of the spire, base spirally striated but not granulated. 
Aperture restricted, subquadrate, with a relatively large and deeply notched canal, 
moderately reflexed. 

Relations and Distribution—The typical specimens are found in the Peagrit 
of the Cheltenham district, where they occur in two stages, viz. an apical portion 
without the turrited whorls, and the complete shell as above described. Lately I 
have received additional specimens, which serve to connect this species with 
CO. Beanii. 

A variety (or possibly another species) with a less acute spiral angle, but with 
very similar ornamentation, occurs in the Cephalopoda-bed at Frocester and also 
in the “ Lower Limestone” of the Nailsworth district. Specimens of the latter, 
hike nearly all fossils from the ‘‘ Lower Limestone,” are too much worn for 
figuring. Hence such fossils are only doubtfully referred to C. pisoliticum. 


90. Crrrraium (species). Plate IX, fig. 14. 


Description : 


Length : : : . 15 mm. 
Width . : : ‘ 7 or mame: 
Spiral angle : 22a 


Shell subelongate, strongly turrited; spiral angle somewhat convex. Whorls 
nine to ten in number, flat, short, and increasing by gradations. The sculpture is 
very prominent, consisting of five spirals. The upper row is strongly tuberculated 
at frequent intervals, thus imparting to the shell a spinose appearance ; the second 
and third rows are less strongly tuberculate, but the fourth is almost as strong as 
the first row; the fifth is feeble, like the second and third. The longitudinal 
ornaments are coarse and somewhat irregular on account of the unequal tubercu- 
lation of the spiral rows, the general effect of their decussating with the spirals 
being a coarse reticulation. 

The body-whorl is barely one-third the entire height of the shell, and similarly 
ornamented ; base somewhat depressed and spirally striated. Aperture ? sub- 
quadrate, with a well-marked anterior canal. Other indications wanting. 

Relations and Distribution—Resembles C. Chapuiseum, Piette (¢ Bull. Soc. Géol. 
France,’ 2™ sér., vol. xiv, pl. v, fig. 40), from the Upper Bathonian of Rumigny. 
Also not unlike (. Beanii, but more rugose, and less pupzeform. Very rare in the 
Parkinsoni-zone of the Castle Cary neighbourhood. 
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91. Crritaium turRis, Hudleston, 1884. Plate IX, fig. 15. 


1884, Crrtruium rurRis, Hud. Geol. Mag., dee. iii, vol. i, p. 61, pl. iii, fig. 13. 


Description : 
Length ; ; 5 :; . 13 mm. 
Width : : 3 . 475 mm. 
Spiral angle (mean) . ; Segoe 


Shell rather short, strongly turrited ; spiral angle somewhat convex Whorls 
about twelve in number, flat and short, suture close. The ornaments are con- 
spicuous. Seven spirals are counted on the penultimate, consisting of wavy lines 
drawn out spirally, at considerable intervals, producing a sort of basket-like pattern. 
The longitudinals are strong, and close together, especially in the upper part of 
each whorl, but are on the whole irregular. 

Aperture subquadrate to oval, with a well-developed anterior canal. 

Relations and Distribution.—This is more widely angled and less pupoid than 
average specimens of O. Beanii, has a more complex system of ornamentation, and 
is more strongly turrited. Very rare in the Yorkshire Dogger. 


92. Crrivutum (species). Plate X, fig. 1. 


Description.—Probable length 28 mm., width about one-fourth ; spiral angle 
about 18°, and tolerably regular. The shell is scarcely turrited. The upper balf 
of the specimen is not sufficiently preserved for description. Whorls subtumid 
with very close sutures, the sutural angle being but little inclined. The ornaments 
consist of numerous fine spiral lines which are decussated at wide intervals by 
irregular nodular coste, with a tendency to curve and incline from left to right. 
These costz are usually the most developed anteriorly, and this causes the 
preceding whorl to project somewhat over the succeeding one—a feature the 
reverse of turriting. The number of the nodular longitudinals is about seven. 
Aperture ovate with indications of an anterior canal. 

The specimen under consideration comes from the Inferior Oolite of Rodborough 
Hill, and was regarded by Lycett as a Cerithium. It has some resemblance to C. 
varieulosum, Desl. (vol. cit., p. 210, pl. xi, fig. 46), a fossil of the Upper Lias of 
Fontaine-Etoupefour. 
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The Comma-Group. 


This name is applicable to a group of shells which are rare in the Inferior 
Oolite of this country, but not so unfrequent in the Bajocian of Normandy. There 
can be very little doubt that they are included by Deslongchamps (op. cit., pl. xi, 
figs. 64—65) as forming part of his var. a, “ Melania scalariformis, Deshayes.” 
The other part of var. a, viz. fig. 63, is the basis of Cerithiwm subscalariforme, 
D’Orb. As this name, then, has been used for quite a different species of Cerithiwm, 
we must fall back upon Miinster’s name. The forms described below as distinct 
species are probably little more than varieties; but as, owing to their rarity in 
England, the missing links are not forthcoming, I propose to describe some two or 
three different forms for which more or less appropriate foreign names may be 
found. 


93. Ceritatum comma, Miinst., 1844. Plate X, fig. 2. 


1842. Menanta scanartrormts, Desi. (pars). Deslongchamps, Mém. Soe. Linn. 
Norm., vol. vii, pl. xi, fig. 64. 


1844. Crrrruium comma, Wiinst. Goldfuss, Petr., t. 173, fig. 14. 
1850. Synonym Ceriruium opis, D’Orb. Prod., vol. i, p. 271. 


Bibliography, Sc.—The following is the original description by Goldfuss: 
“Turrited, with twelve to fourteen whorls, quadrangular, subquadrate, beset in the 
upper part with numerous wrinkles. These wrinkles form at the suture elongated 
knots, and run off into feeble, somewhat crooked ribs, which split up, and terminate 
at the lower margin in a row of very fine knots. At one place are observed obscure 
traces of faint spiral lines.” The length of this specimen was about 20 mm. 

Description of an English specimen: Length 30 mm., width 9°5 mm. Spiral 
angle about 20°. Shell sharply turrited. Spiral angle regular, whorls numerous, 
about sixteen, flat or slightly concave, rather narrow, and increasing by steps. The 
spiral striz are very fine and numerous; longitudinals bold and prominent on the 
posterior half of each whorl, having a spinous projection upon the upper border. 
About half way across the whorls the longitudinals become attenuated, usually 
bifurcating and curving from right to left, so as to give the appearance of a 
comma. 

The body-whorl is less than one-third the total length of the shell; the 
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ornaments are similar to those on the whorls of the spine; base finely striated ; 
other indications wanting. 

Relations and Distribution.—D’ Orbigny relied upon the presence of the row of 
fine spiral knots at the anterior margins in the type C. comma to separate it from 
C. opis. If this be a valid difference, then our specimen should be called C. opis. 
But I regard the difference as more a question of preservation than anything else. 
This variety occurs in the upper part of the Hwmphriesianus-zone at Sherborne, 
where it is very scarce. 


94, CrriTHiuM comMA, variety near to OU. unitorquatum, Héb. and Des]. Plate X, 
fig. 3. 


The step-like character is fully maintained in this variety. The chief differ- 
ences are in the ornamentation. The longitudinal coste are more nodular on the 
upper margin of each whorl, and bifurcate much higher up. The closeness of the 
tubercles gives the aspect of a narrow band on the upper margin of the whorls, 
which answers to the “cordon transversal étroit”’ of Hébert and Deslongchamps 
(‘ Foss. Montreuil-Bellay,’ p. 41, plate vi, fig. 3). 

This variety occurs in the Parkinsoni-zone of South Dorset—Bridport Harbour, 
Burton Bradstock, Vitney Cross, and Loders, but it is somewhat rare, and 
extremely difficult to extract in good condition. 


95. Curtruium circr, D’Orbigny, 1850. Plate X, fig. 4. 


1842. Menanra scatartrormis, Desl. (pars). Desl., vol. cit., pl. xi, fig. 66. 
1850. Crrrrurum crrcr, D’Orb. Prod., vol. i, p. 271. 


Bibliography, §c.—D’Orbigny’s species is described as much elongated, and 
the whorls, which are step-like, as costulated transversely by arched ribs. This is 
the name applied usually in Calvados to the whole comma-group without any 
distinction. They are much more plentiful there than with us. 

Description—Length 32 mm., width 8°5 mm., spiral angle about 15°, and 
regular; whorls slightly concave, and increasing by steps, though slightly. 
The longitudinal ornament is conspicuous, consisting of close-set semilunar coste, 
which extend entirely across the whorls. These are irregularly flexuous at times, 
but as a rule do not bifurcate; each terminates posteriorly in a tubercular 
thickening, which adds to the tabulate character of the whorls. 
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Body-whorl small relatively to the spire; aperture ? subovate, with a good-sized 
anterior canal. 

Relations and Distribution—The more slender spire, its less strongly tabulate 
character, and the continuity of the coste without bifurcation, separate this 
species from other members of the comma-group. French specimens of C. circe 
are certainly more tabulate than the one figured, which is from the Inferior Oolite 
of Dorsetshire, and is the only one of the kind known to me as British. 

The above constitute the comma-group as far as it is known to occur for 
certain in our Inferior Oolite. Thus restricted, it would be seen to be confined to 
the Upper Division. 


96. CERITHIUM (species or variety). Plate X, fig. 5. 


A Cerithium, apparently belonging to the comma-group, occurs very rarely in 
the Lincolnshire Limestone at Weldon. It is about 15 mm. long, extremely 
tabulate, and with concave whorls. The costz are numerous, short, and confined 
to the posterior margin. But these conditions are not altogether reliable, owing 
to peculiarities of mineralization. 

The body-whorl is angular, concave, and bicarinate; base rather depressed ; 
aperture subquadrate, with a well-developed anterior canal. 

The whorls are more concave than in C. comma, and the bicarination of the 
body-whorl is another marked feature of difference. As a temporary name we 
may distinguish this as Cerithium commaoides. 

In some respects also this form leads up to a group of Cerithia with tabulate 
whorls and no axial ornamentation. 


97. CERITHIUM PERGRADATUM, sp. noy. Plate X, fig. 6. 


Description : 
Length . : 5 ; . 20 mm. 
Width : , : : . 625 mm. 
Spiral angle : i 5, Ss 


Shell subelongate, conical, strongly turrited ; apical conditions unknown. 
Whorls about twelve in number, flat or slightly excavated anteriorly, and increasing 
by steps so as to overlap the suture, which is channeled. A raised rim marks the 
posterior margin, which is spirally striated; plain spiral lines succeed, which are 


about six in number in the anterior whorls. 
22 
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The body-whorl is about one-third the height of the entire shell, with ornaments 
similar to those of the spire; there is a faint rim at.the base, which causes it to 
be very slightly carinate at either extremity. Base depressed and ornamented 
with numerous fine spiral striz. Aperture almost quadrate. Columella short, 
with a considerable callus; anterior canal apparently small. 

Relations and Distribution.—This form, or something very like it, occurs in 
several countries, and on more than one horizon of the Jurassic system. The 
nearest approach, so far as I am aware, is Cerithiwm aptyxoides, Gemmellaro, which 
has nearly the same spiral angle and general proportions, though not quite so 
‘*‘ oradate.” Moreover, Gemmellaro states that C. aptyxoides hasa smooth surface 
(‘Gemm. Faun. Giur.,’ &., p. 290, plate 23, figs. 1O—12). Cerithiwm gradatum,' 
Hudl., from the Yorkshire Corallian, is also very similar (‘ Geol. Mag.,’ dec. ii, vol. 
vil, pl. xvi, fig. 5), but this also is without ornament, though possibly the 
circumstance may have been due to conditions of mineralization. 

Cerithium pergradatum occurs at Haselbury, possibly in the Opalinus-zone, and 


is extremely rare. 


98. Ceritaium (? species). Plate X, figs. 7 a, 7 b. 


Description.— The length of specimens about 5 mm., spiral angle about 16°; 
shell subulate, spiral angle nearly regular. Whorls about ten in number, smooth 
and belted posteriorly, so as to form steps. 

Body-whorl scarcely one-third of the total height of the shell, concave and 
slightly bicarinate. Aperture restricted, subquadrate, with a fairly well-developed 
anterior canal. The whorls in section are seen to be subcircular to ovate. 

Relations and Distribution—These little shells occur sparingly in the Lincoln- 
shire Limestone. Being so small, it is possible that they represent the immature 
conditions of some other species, described or unknown. Simply as a name of 
convenience, and awaiting further evidence, I would call this “species” C. “ annu- 


latum.” 


99. CERITHIUM CLYPEUS, sp. nov. Plate X, figs. 8 a, 8 b, 8’. 


Description.—Length of an average specimen 24 mm., greatest breadth rather 
more than one-fourth of the length; spiral angle 16°. Shell elongate, turrited. 
Spiral angle nearly regular, sutures close. Whorls about fourteen, raised posteriorly 
by a belt which occupies the upper margin, nearly flat ; the increase is by steps, 


1 This name will not stand, since it had been previously applied by Moore to a species of 
Cerithium in the Lias, which belongs to a different section of the genus. 
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though not very strongly marked. Fine spiral lines, somewhat wide apart, may 
be traced in well-preserved specimens. 

Body-whorl scarcely one-third the entire length of the shell, almost smooth; 
aperture subovate? Whorls ovate in section. Other indications wanting. 

Relations and Distribution.—This is a modified form of the “ gradate ” Cerithia ; 
but how far these modifications are due to mineralization it is not easy to tell. 
Until we can gauge the measure of this element of uncertainty close comparisons 
are out of the question. Rare in the Clypeus-grit of Rodborough and in the 
Parkinsoni-zone of Aston. 


The Abbas-Group. 


One other group, provisionally referred to Cerithium, yet remains, consisting of 
elongate shells of considerable size, with closely fitting whorls spirally ornamented 
(or smooth), and ovate in section. The aperture is ovate-elongate, with a long 
anterior canal, more or less reflexed. The type of the group is Cerithiwm abbas. 
It is possible that some shells heretofore referred to Fibula may belong here. It 
may be regarded as a Nerinzoid group. 


100. CeRrrHiuM ATTRITUM, sp. nov. Plate X, figs. 9 a, 9 b. 


Description : 
Length of a full-sized specimen : . 48 mm. 
Width of same : : . 12mm. 
Length of body-whorl to entire shell : . 28°: 100. 


Spiral angle S pallsxce 

Shell elongate, scarcely turrited ; spire ‘al angle vopnlan Whorls about sixteen, 
flat in the posterior part of the spire, subtumid in the anterior portion. The width 
of a whorl is equal to its height plus the height of the preceding whorl. Slight 
traces of spiral lines or belts are noticeable in the earlier whorls, but not so in the 
later ones, which are smooth and subconvex. 

Body-whorl relatively short, smooth, and subtumid. Aperture ! ? ovate, with a 
long anterior canal considerably reflexed. Whorls in section squarishly ovate. 

Relations and Distribution—The evidently rolled condition of all available 


specimens makes me rather cautious about instituting comparisons based on the 
It clearly belongs to what I have ventured to 


external appearance of the shell. 
Cerithium multivolutum, Piette (* Bull. Soe. 


call the Nerinzoid group of Cerithia. 


1 The canal is included in this measurement. 
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Géol. France, 2” sér., vol. 14 (1857), pl. v, fig. 16, &., p. 547), has a certain 
resemblance. This species, according to Cossmann, has many synonyms (‘ L’Etage 
Bathonien,’ p. 94), and is far from being uncommon in the Bathonian of North- 
East France. OC. attritwm is tolerably abundant at Weldon, but it is rare to find 
a specimen of the size figured. 


101. CrrirHtum appas, sp. nov. Plate X, figs. 10 a, 10 b, 10 ¢. 


Description : 
Length of a good-sized specimen : . 60 mm. 
Width of same : 5 : . 14mm. 
Spiral angle ‘ . 16°—18°, 


Shell elongate, turrited ; spiral ea regular. aon sixteen to twenty, flat, 
about twice as wide as high, suture close. The posterior whorls are not turrited, 
and increase as an elongated cone; lower down a shoulder is developed on the 
upper part of each whorl, which gives this part of the shell a turrited aspect. 
The ornaments consist of numerous spiral lines of unequal strength, thick or thin 
lines frequently alternating ; towards the shoulder one or two lines are stronger 
than the rest, giving a slight appearance of a zone or girdle. 

The body-whorl is sub-cylindrical, and with ornaments similar to those of the 
spire, except that in some specimens the rugosities due to increase are very 
strongly marked. The base is full, rounded, and finely striated spirally. Aper- 
ture ovate-elongate, with a considerable callus on the columella. Anterior canal 
well developed, elongate, and slightly reflexed. In section the whorls are ovate- 
elongate, both outer and inner walls being rather thick. 

Varieties—In some specimens the whorls, instead of being flat, are subconvex, 
and almost without any shoulder; in this variety the body-whorl is not so 
cylindrical (B). Not figured. 

In another variety, which occurs at Beaminster, the conical outline of the 
earlier whorls is maintained throughout, so that there is no turriting whatever, 
the sutures lying in a sulcus or groove; there is also a slight belt at the anterior 
margin of each whorl (C). Almost a distinct species. Not figured. 

Relations and Distribution.—Hitherto I have failed to find any species in the 
Inferior Oolite of Normandy which appears to possess any relationship to the 
shells above described. Cerithiwm abbas has been at times taken for a Nerinea, 
and I believe that it has been so marked in collections. However, the longitu- 
dinal section shows that the resemblance to Nerinwa is external rather than 
internal. It is placed provisionally under Cerithium until a suitable genus is 
provided for it and similar shells. Cerithiwm abbas is tolerably abundant in the 
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Sowerbyi-bed at Bradford Abbas, and the variety C occurs on what is nearly the 
same horizon at Beaminster. It has occurred to me that possibly Cerithiwm 
Lorieri, D’Orb. (Prod., i, 271), from the Bajocian of the Sarthe might in some 
sense represent this species. 


102. CrRiTHIUM POLYSTROPHUM, sp. nov. Plate X, figs. 12, 13. 


Description : 


Length (estimated) : ‘ . 55mm. 
Width : 5 ; . 105 mm. 
Spiral angle : : vy ar, 


This species so nearly approaches Cerithiwm abbas, var. B, that it is best 
described by comparison with that form. The shell is more uniformly subulate, 
having a narrower spiral angle; the whorls are all convex, the principal convexity 
being rather below the middle; there is no trace of a shoulder in any of them. 
The spiral striz are very close, regular, and equal. In the earlier whorls (fig. 13) 
the ornaments consist of about half-a-dozen such striz, those adjoining the sutures 
being slightly crenulate; in the mature whorls these lines increase in numbers till 
they are not far short of twenty. 

The body-whorl is rather short in comparison with the entire shell; aperture 
ovate-elongate, with a well-developed anterior canal. 

Relations and Distribution.—This fossil is rare in the Lincolnshire Limestone 
of Weldon. The condition of the few specimens is by no means satisfactory, so 
that its actual relations to C. abbas cannot be fully made out. 


103. CERITHIUM OBORNENSE, sp. nov. Plate X, fig. 11. 


Description : 
Length (restored) - F . 60mm. 
Width . ; : =) 122mm, 
Spiral angle : : : seco 
Shell elongate, somewhat turrited ; spiral angle regular. Whorls numerous, 
flat, and sub-concave, much broader than high, and slightly rising towards the 
sutures, which are bounded on either side by a raised rim, of which that on the 
lower side is the strongest. The ornaments consist of numerous fine spiral 
lines of somewhat unequal thickness, and they diminish somewhat in strength 
anteriorly. 
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The body-whorl is similarly ornamented, and is slightly angular ; base full and 
striated spirally with a very fine pattern, which slightly decussates with axial 
lines. Aperture ovate-elongate; columella straight and but little encrusted ; 
anterior canal produced. 

Relations and Distribution —Related to Cerithium abbas, var. C, this species is 
still more like a Nerinxa. A single specimen from the Sauzei-bed at Oborne. 


Genus—Fisuna, Piette, 1857. *‘ Bull. Soc. Géol. France,’ 2™° sér., vol. xiv, p. 556. 


The characters of this genus are not particularly well defined. Piette regarded 
it as something between a Twurvritella and a Cerithium. Lycett (‘ Suppl.,’ p. 16) 
gives the following modified diagnosis: “A rounded, straight columella, with a 
rudimentary umbilical groove near the base, is combined with an arcuated outer 
lip, slightly notched posteriorly at the suture; the base of the aperture forms a 
slight canal at its junction with the anterior extremity of the columella, or in other 
instances there is no canal. . . . . The surface of the volutions is plain or 
slightly ornamented with oblique coste.’’ Piette’s types were Fibula undulosa 
and F’, nudiformis, to which Lycett added Fibula variata, Lyc., F. eulimoides, 
Whiteaves, and I’. phasianoides, M. and L. All five are Great-Oolite species, 

M. Cossmann (‘L’Htage Bathonien,’ p. 108, e¢ seg.) more or less does away 
with Fibula by merging it in Ceritella, so that, according to this arrangement, 
F. undulosa, P., and F. nudiformis, P., become Ceritellx.' Fischer regards Fibula 
as a subgenus of Ceritella. Whether Fibula is worth preserving as a genus or not 
it is eminently a Bathonian group; so also is Ceritella. Both are extremely rare in 
the Inferior Oolite of England. The two species which I now propose to classify 
under Fibula might possibly be allowed a place under Cerithium. The species in 
the Inferior Oolite which I regard as belonging to Ceritella have the body-whorl 
relatively longer and more approaching the cylindrical form. 


104, FIBULA ANGUSTIVOLUTA, sp. nov. Plate XI, fig. 1. 


Description : 
Length . : ; : - 12mm. 
Width 3 ; é 5 aration, 
Ratio of body-whorl to entire shell ‘ ~ S000: 
Spiral angle ; , : . 25°. 


1 Fibula Royssii, d’Arch., comes under another category. 
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Shell elongate, conical, spiral angle regular; whorls ten to twelve, flat to 
subconvex, narrow, smooth; a slightly raised belt in the upper part of each 
whorl gives a faint appearance of turriting ; suture close. 

Body-whorl rather short, subtumid, rounded, and smooth. In some specimens 
there is a slight indication of an umbilicus ; columella short and straight. Aperture 
subquadrate, with a thin rounded outer lip and a square base strongly notched at 
its junction with the columella. 

Relations and Distribution—The small size of all specimens hitherto found 
may be deceptive, since Gasteropoda in the Lincolnshire Limestone are usually 
small. The narrowness of the whorls seems to distinguish it from any other 
species hitherto referred to Fibula. Somewhat rare in the Lincolnshire Limestone 
at Weldon. 


105. Frevuna canna, Hudleston, 1884. Plate XI, figs. 2 a, 2 b. 


1884. Crrrrurum (?) caninum, Hudl. Geol. Mag., dec. iii, vol. i, p. 107, pl. iv, 


figs. 1 and 2. 
Description : 
Length of a large specimen : : . 51mm. 
Width : : . 21mm. 
Ratio of body-whorl ms entire shell . « po 2100; 
Spiral angle . : 32°. 


Shell subelongate, conical, with Ropes a amenare umbilicus; spiral 
angle regular. Whorls about ten, smooth, somewhat tumid towards the centre, 
and separated by a suture of moderate depth. Wavy longitudinal lines, appa- 
rently lines of growth, are seen in some specimens. 

Body-whorl rather more than one-third the total height of the shell, rounded, 
and smooth; aperture quadrate, with some traces of an anterior notch. Other 
indications wanting. 

Relations and Distribution.—When one has to deal with a doubtful species it is 
as well to place it in a doubtful genus. The nature of the matrix may have 
somewhat modified the available specimens. The number of whorls seems to be 
few for such large shells. ’. canina has some resemblance to Fibula (Chemnitzia) 
phasianoides, M. and L. (pl. ix, fig. 5), whilst it has less resemblance to the types 
of Piette. We are also reminded of Fibula Gastaldi, Gemm., (‘ Faune Giuresi,’ 
p. 281, pl. 22, fig. 55). Rare in the Yorkshire Dogger. 
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Genus—CrriteLta, Morris and Lycett, 1851. 


“ Shell turrited, spire acute, subulate, volutions flattened, their margins usually 
sulcated ; the last whorl large, aperture lengthened and oblique, canal very short ; 
columella smooth, rounded, and slightly reflected at the base; outer lip thin.’— 
© Gt. Ool. Moll.,’ p. 37. 

This is so essentially a Bathonian genus that it is hardly necessary to say 
much regarding it in this Memoir. It is well known that Piette in 1856-57 
(‘ Bull. Soc. Géol. France,’ 2™ sér., t. 138, p. 592, and t. 14, p. 558) constituted 
the genus Tubifer to receive a group of shells from the Bathonian of the 
Ardennes, which are, on the whole, very similar to the Ceritelle of Morris and 
Lycett. Fischer (‘ Manual,’ p. 684) regards Tubifer as a subgenus of Ceritella, 
having the form of an Actxon, the last whorl cylindrical and strongly developed. 
Cossmann (op. cit., p. 108) does not regard Tubifer as being even a subgenus. 

In the Great Oolite of Minchinhampton, where alone Ceritellz can be regarded 
as at all abundant, two very distinct sections may be noted, viz. species which 
have the shell perfectly smooth, such as CO. wnilineata and OC. Sowerbyi, and those 
which are sculptured longitudinally as in C. conica. An impressed line on the 
shoulder of the whorls is a frequent characteristic of the smooth species, but 
appears to be absent in Ceritella acuta. 

In the Inferior Oolite of this country Ceritella is extremely rare, and none of 
the forms attain even to the size of the little shells from Bathonian beds. Lycett 
(‘ Proce. Cottes. Nat. Club,’ vol. i, p. 80, pub. 1853) describes Ceritella sculpta 
and Ceritella tumidula from the Inferior Oolite of Gloucestershire. These I have 
not seen, nor are they mentioned in the lists of the ‘ Handbook to the Cotteswold 
Hills’ published in 1857. As far as my present opportunities extend I have not 
been able to determine any species of Ceritella from the Inferior Oolite of the 
Cotteswolds, though there are some small forms in the “ Lower Limestone”? of 
the Stroud-Nailsworth district which rather suggest this genus, but these are 
too imperfect for description. However, since the physical resemblance of these 
beds to the Minchinhampton beds is considerable, we may expect to find Ceritella 
in them. The Lincolnshire Limestone seems to be the only part of the Inferior 
Oolite which has hitherto yielded Ceritella. A few specimens have been found at 
Weldon and at Ponton. These most resemble the smooth species with sulcated 
margins, such as C. Sowerbyi. The body-whorl is cylindrical, and the general 
aspect of the shells so much lke that of certain forms of Nerinzxa that it has 
been found necessary to cut sections for the purpose of ascertaining the internal 
structure. With considerable variety as to width there seems too much general 
resemblance to constitute more than one species. 


EXELISSA. Tid 


106. Cerirerta Linponensis, sp. nov. Plate XI, figs. 3 a, 3b, 4. 


Description.—Length from 8—10 mm., with an average width of about three- 
eighths of the height, but varying considerably ; mean of spiral angle about 30°. 
Shell turrited, apex acute; whorls about eight, flat, smooth, and increasing 
suddenly by steps; shoulder somewhat sloping, marked with a spiral line below 
the suture, producing a sort of zoned appearance in some specimens. 

Body-whorl large, fully equal to half the entire length of the shell, smooth, 
cylindrical, slightly constricted in the centre, and rounded at the base. Columella 
long, slightly arcuate, and reflexed; aperture elongate, and anteriorly oblique, 
terminating in a sort of tube which has very much the appearance of a canal. In 
section the outer wall of the whorls is perfectly smooth, but a slight tendency to a 
fold may be noticed on the columellar side. 

Relations and Distribution.—The impressed line on the shoulder, the large rela- 
tive size and cylindrical shape of the body-whorl, clearly distinguish this species 
from C. acuta, M.and L. It is much more nearly allied to C. Sowerbyi, M. and L. 
Indeed, there are specimens in the Great Oolite of Minchinhampton which can 
hardly be said to differ from some of those in the Lincolnshire Limestone. But C. 
Sowerbyi, as figured and described, has not the body-whorl quite so cylindrical or 
so large. In fact C. Sowerbyi is not quite so like a Nerinxa. 

The varieties of C. Lindonensis are considerable. Figs. 3 a, 3 b, represent a front 
view and a section of a short stout form, which might lead to a different species. 
Itisrare. Fig. 4 represents an unusually large specimen of the more prevailing 
form, which occurs sparingly at Weldon. ‘The small, slender forms from Ponton 
are almost identical with C. Sowerbyi. Indeed, the less completely developed 
specimens, whether from Ponton or from Weldon, are not to be distinguished 
from ordinary forms of the Great-Oolite species. 


Genus—Exatissa, Piette, 1861, ‘ Bull. Soc. Géol. France, 2™ sér., t. 18, p. 15; 
= Kinvertia, Lycett, ‘Supplement,’ pp. 15 and 93. 


* Shell small, narrow, subcylindrical, somewhat pupeform ; whorls numerous, 
ornamented with longitudinal ribs, tuberculated or spinous; last whorl contracted at 
the base, with a tendency to detach itself from the axis ; apertwre orbicular, entire, 
with lips elevated, prominent, slightly thickened ; columella solid.’ —FIsouEr. 

With few exceptions, the above is the original diagnosis of Kilvertia, which was 


25 


178 GASTEROPODA OF THE INFERIOR OOLITE. 


so well formulated by Lycett, although Piette’s name appears to have the priority. 
Fischer places this genus with a query under the Cerithiide. 

These curious little shells are by no means abundant. Jzelissa numismalis is 
described by Tate from the Lower Lias. The ornaments of this species are not 
very characteristic, and, as usual with Lias specimens, the character of the aperture 
is not well-defined. Four species were recognised by Lycett in the Great Oolite, 
one of which, Hz. strangulata, D’Arch., is regarded as the type of the genus. All 
four are recorded by Cossmann as occurring in the Bathonian of France. 

In the Inferior Oolite of this country there are three if not four species of 
Evelissa, two of which are closely allied to, and possibly in one case identical with, 
Bathonian species. 


107. Exexissa strancunata, D’Archiac, 1843, Inf.-Ool. Varieties. Plate XI, figs. 
5 a, 0 6, 6. 


1843. CrRITHIUM sTRANGULATUM, D’ Arch. Mém. Soc. Géol. France, t. v, p. 382, 
pl. xxxi, figs. la, b. 
1851, — — —_— Morris and Lycett, Great Ool. Moll., 
p- 31, pl. ix, fig. 18. 
1863. Crriruium ? (Kinverria) straANGuLAtuM, D’Arch. Lycett, Suppl., pp. 8 
and 94, pl. xliv, fig. 2. 


Bibliography, Sc.—lLycett’s figure in the ‘ Supplement’ is good, showing the 
straight, thick ribs characteristic of this species. He says (p. 8): ‘‘ The present 
specimen, which agrees more nearly with the example figured by D’Archiac, has 
seven longitudinal costz, which are conspicuous even to the base.” 

Var, Pisonirica (figs. 5 a, 5 0). 

Length about same as in specimens of Ez. strangulata from Eparcy (8 or 9 
mm.), figure rather more slender, and apex less obtuse. The ornamentation differs 
considerably. In the var. pisolitica the longitudinal costz are not quite so regular, 
and straight ; moreover the granulations of which the coste are built up are larger 
and about half as numerous ; they correspond in fact to four or five spiral lines on 
each whorl instead of at least eight as in Hz. strangulata. The contracted, pupeeform 
aperture, with its prominent lips, is alike in both; but this, of course, is a generic 
feature. 

This variety occurs rarely in the lower part of the Inferior Oolite of the 
Cotteswold, and chiefly in the Pea-grit. 

Var. Ovatis (fig. 6). 

About 8 mm. in length, this variety is broader than typical specimens from 
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Eparcy; the apex also is somewhat more obtuse. The ribs are wider apart, the 
last whorl somewhat less constricted, and the aperture less filled up, and not 
quite so circular. There are eight costa, which are decussated by about as many 
fine spiral lines. This variety differs from the type exactly in the opposite direc- 
tion to Hx. pisolitica, but is, on the whole, nearer to the Great-Oolite forms. 

Rare in the Lincolnshire Limestone of Weldon, where poorly preserved speci- 
mens are difficult to distinguish from bad specimens of Cerithiwm subcostigerwm. 


108. Exetissa puncura, Lycett, 1863. Plate XI, fig. 7. 
1863. Kitvertra putcura, Lycett. Suppl., pp. 10 and 94, pl. xliv, fig. 4. 


The following is Lycett’s description: ‘Shell small, thick, elongately turrited 
(?); volutions eight, convex, the sutures deeply impressed; transverse (i. e. 
axial) coste about twelve in each volution, oblique, large, decussated, and 
rendered nodulous by six narrow encircling lines; . . . . the figure of the 
aperture in shells of the same size presents some yariability, the typical sub- 
orbicular figure becomes subquadrate, and in other instances is somewhat pointed 
at the two extremities, but in the young condition apparently the aperture is 
always orbicular.” 

As I have not had an opportunity of seeing specimens of Hv. pulchra either 
from the Great Oolite of Minchinhampton or from the Forest Marble of Laycock, 
there may be room for doubting the present identification. But certain shells 
from the Lincolnshire Limestone at Ponton answer very well to Lycett’s figure and 
description. This case affords another instance of the resemblance in Ponton 
fossils to Bathonian forms. 


109. Exettssa Wexponis, Hudleston—Correction of name. Plate XI, figs. 8a, 8b. 


1884. Cxrrtraium (Kinvertta) Compronense, Hudl. Geol. Mag., dee. iii, vol. i, 
p- 62, pl. in, fig. 14. 


Bibliography, Sc.—By inadvertence this species, so characteristic of the 
Lincolnshire Limestone of Weldon, received the specific name of ‘* Comptonense.” 

Description.—Length about 6 mm., width less than one-third of the length. 
Shell pupeform ; whorls six to eight, sutures not very distinct in the spire. The 
ornaments are more conspicuous spirally than longitudinally. In the majority of 
specimens are three spirals, the upper and lower of which, but sometimes all three, 
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are distinguished by large oval granulations, drawn out spirally, but arranged so as 
to form the axial coste of the spire. In the body-whorl the oval granulations are 
sometimes lost. Body-whorl much constricted anteriorly, and not unfrequently 
showing a tendency to detach itself. Aperture small, thickened, and orbicular. 

Relations and Distribution—This species was originally described from a 
specimen obtained from the Millepore Rock of the Yorkshire coast, which differs 
in some details from Weldon specimens. It is more slender than Fv. strangulata, 
besides differing very much in ornamentation. The large oval granulations and 
general coarseness of the spiral lines completely distinguish this species from Ez. 
pulchra and He. formosa. 


110. Exentssa Normanntana, D’Orb., 1850. Plate XI, fig. 9. 
1850. Crrtrnium Normanntanum, D’Orb. Prod., i, p. 271. 


Bibliography, §ce.—D’Orbigny describes his species as near to C. contortum, 
but shorter and provided with seven longitudinal rows of cost. It occurs at 
Bayeux. By the kindness of Prof. Eugene Deslongchamps I possess a specimen 
from the “ Oolite ferrugineuse,” thus identified. It is barely 12 mm. in length, 
and is pupzform, so that its resemblance to O. contortum is very slight indeed. It 
has seven longitudinal rows of costa, as stated by D’Orbigny.° Whether it should 
be referred to Brelissa or to Cryptaulax is not quite clear. The small size and 
pupoid shape are in favour of the former view, whilst the ornaments are more 
those of Cryptaulaw. No perfect aperture has been seen by me. 

Description.—Length about 10 mm., width two-fifths of the length. Shell 
pupxform. Number of whorls about eight, polygonal, and well separated by the 
suture, the last whorl narrowing towards the base. Ornaments rugose ; regarded 
longitudinally, 7. e. in the direction of the axis, there are eight rows of costa, the 
spirals in each whorl being three in number, and grossly tuberculated for so small 
a shell, especially as regards the first and third spirals. Columella short and 
encrusted by the peristome, which is subcircular and situated in the base of the 
shell. Other indications wanting. 

Relations and Distribution.—In size, shape, and details of ornamentation, 
English specimens agree fairly well with tho8e from Bayeux, the chief difference 
being that there are eight rows of costz instead of seven. 

It may be that this rugose little species serves to form a connecting link 
between Hvelissa and Oryptaular. Before deciding we await better specimens ; 
both Hzelissa and Cryptaulax are very tender in the mouth. 

Occurs at Stoford, Burton Bradstock, and Grove—in the Parkinsoni-zone. 
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Genus—Cryprautax, Tate, 1869, ‘Ann. and Mag. Nat. Hist.,’ ser. 4, vol. iv, 
p- 418; = Psevupocertraium, Cossmann (at least in part), 1884, ‘ L’Htage 
Bath.,’ p. 124. 


Shell elongate, pointed, with a more or less polygonal spire, ornamented with 
longitudinal ribs, which succeed each other with a twist from left to right—a feature 
more conspicuous in some species than in others. Suture wide, columella short, 
aperture suborbicular to ovate, with little or no anterior canal. Peristone entire, 
and broadly reflexed on the inner side—a shallow, oblique, posterior canal in the angle 
formed by the body-whorl and outer lip. (Tate’s diagnosis somewhat modified.) 
Type, C. tortilis, H. and D. 

Cossmann (op. cit.) gives a somewhat similar diagnosis as regards the shell, 
but does not mention the concealed posterior canal as one of the features of his 
genus, Pseudocerithium, the type of which he takes to be Cerithium undulatum, 
Quenst. 

It may be that Oryptaulaw and Pseudocerithium are not exactly synonyms, 
though M. Cossmann is now disposed to regard them as such. If we allow that 
they are synonyms, the genus Cryptaulaz certainly will cover shells which present 
considerable differences. 

Oryptaulae occurs most abundantly in the Parkinsoni-zone, and is mainly 
confined to No. 1 District. No species, either from the Lincolnshire Limestone 
or from Yorkshire, has hitherto come under my notice. 


111. Crypravsax scopma, Deslongchamps, 1842. Plate XI, fig. 10. 


1842. CrEriruivm scosina, Desl. Mém. Soc. Linn. Norm., vol. vii, p. 196, pl. x, 
fig. 49. 
1867. _ varicosuM, Desi. Moore, Middle and Upper Lias, p. 83, pl. iv, 
fig. 15. 
1869. CrypravLax scopina, Des?. Tate, Ann. Mag. N. H., ser. 4, vol. iv, p. 418. 


Bibliography, §c.—Originally described from a single specimen in the Upper 
Lias of Fontaine-Etoupefour. Moore obtained four examples from the highest 
horizon of the Ilminster Upper Lias ; these he referred inadvertently to Cerithium 
varicosum, Desl. Tate pointed out the mistake. 


Description : 
Leneth : : : . 17 mm. 
Width : : . - 3 oomms 


Spiral angle ; : : SB 
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Shell elongate, but slightly turrited ; spiral angle nearly regular. Whorls about 
twelve, flattish, sutures wide but varying. Each whorl is ornamented by three 
strong nodular spirals, of which the two posterior are somewhat removed from the 
third, the centre one being usually the weakest, an indistinct fourth spiral line may 
sometimes be noticed. The longitudinals are prominent, and extend throughout 
the shell in an almost continuous series with a twist from left to right. 

Base depressed and marked with three spiral lines. Aperture confined, and 
suborbicular, with a considerable callous deposit on the columella, which is extremely 
short. Other indications wanting. 

felations and Distribution—The above description is sufficiently near to the 
original diagnosis of Deslongchamps to leave little doubt that this is at least a 
variety of C. scobina. It occurs very rarely in the Inferior-Oolite Sands, the figured 
specimen being described by the late Mr. Witchell as from ‘‘ the base of the Sands, 
Nailsworth.” Tate, on the authority of Lycett, speaks of C. scobina from the 
“‘Upper-Lias Sands, Upper zone, Nailsworth.” It is related to Cryptaulaz tortilis, 
H. and D., which may be regarded as the generalised representative of the group 
on several horizons. Cryptaulax scobina also occurs towards the base of the 
Yeovil Sands at East Cliff, near Bridport Harbour. 


112. Crypravnax tortinis, Hébert and Deslongchamps, 1860. Plate XT, figs. 12 a—e. 
1860. CrrirHium tortie, H. and D. Foss. Montreuil-Bellay, p. 39, pl. vi, 
figs. 1, a—e. 
1884. Cf. also Exentssa rorrinis, H. and D. Cossmann, Etage Bathonien, 
p. 123, pl. xiv, fig. 46. 
Non CrEriruium TortiLE, Eudes Deslongchamps. Mém. Soc. Linn. Norm., yol. vii, 
p- 200, pl. xi, fig. 15. 
Bibliography, §c.—The authors observe that this species might almost be 
ranked with the Turritellas. They make the diagnosis very comprehensive so as to 
include a number of varieties. It is thus that Cryptaulaz tortilis comes to have a 
wide range both in time and space. Originally described from the Callovian of 
Montreuil-Bellay, where it attains a length of about 14 or 15 mm., a variety of it 
about 10 mm. in length, with only three spirals, occurs at Hutka'in Poland, on 
what is stated to be the same horizon. The subjoined description refers more 
especially to varieties occurring in the Inferior Oolite of England. 
Description : 


Length : - : : . AS, mim. 
Width , : é : . 43 mn. 
Spiral angle ‘ : : . 15°—17°. 


1 Specimens from this locality are in the Museum of the Geological Society of London. 
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Shell elongate, turrited, apex sharp; spiral angle regular; sutural sulcus 
wide. Whorls eight to ten, short, subpolygonal; apical whorls more turrited in 
some specimens than the anterior ones. The ornaments consist of from three to 
four spinous or tuberculated spiral belts, of which the two outer ones are always 
the strongest. The coste are from ten to twelve in number, and only moderately 
twisted, in some varieties scarcely at all; usually the coste are not very pro- 
minent. 

Body-whorl about one-fourth of the total height of the shell, in some specimens 
slightly constricted anteriorly; base depressed and spirally striated. Aperture 
suborbicular, columella short and strongly encrusted. In some specimens there 
are indications of the groove at the posterior angle. 

Varieties—Fig. 12 a represents a specimen, from the Parkinsoni-zone of Aston, 
with four closely set spirals, and coste nearly straight and numerous. Fig.12bisa 
specimen from the same horizon and locality with three spirals. This might be 
almost called “ triarmatum.” Fig. 12 ¢ is a specimen from the highest part of the 
Humphriesianus-zone at Oborne. ‘This is longer than usual, possesses four 
spirals; and the cost are not quite so close ; they are also more twisted. Fig. 11 
represents a form apparently intermediate between C. fortilis and C. scobina. 

Relations and Distribution.—lf we accept all the varieties above enumerated as 
belonging to one species then it is somewhat difficult to see why Crypt. scobina 
should not be included. The longitudinal coste in the latter species are less 
numerous, and the ornaments less close. 

As regards distribution, Oryptaulax tortilis in this country is principally 
confined to the higher zones of the Inferior Oolite. Besides the localities already 
mentioned it is met with in the Parkinsoni-zone at Grove. Aston and Notgrove 
are the points farthest north where any of its varieties have come under 


my notice. 


113. CryprauLax PAPILLosA, Deslongchamps, 1842. Plate XI, fig. 13. 


1842. Crrrruium PApPILLosuM, Des. Mém. Soc. Linn. Norm., vol. vii, p. 209, 
pl. xi, figs. 42—44, 


Bibliography, Sc.—Described from a single specimen of the “ Oolite ferru- 
gineuse,” Bayeux ; considerably smaller than the specimen described below. 


Description : 


Length , - : : .. 14mm. 
Width ‘ , ; : . + 8 mm, 
20°. 


Spiral angle . 
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Shell subelongate, rugose; spiral angle nearly regular. Whorls about ten, 
short, and separated by a wide sutural sulcus. The ornaments consist of two 
very strong spiral bands, which are grossly nodular (papillz) at the intersection 
with the longitudinal coste. These latter are seven or eight in number, and but 
slightly interrupted ; the amount of inclination or twist is very slight. 

Body-whorl small; base depressed and marked with strong spiral lines. 
Aperture suborbicular, with a short and thickly encrusted columella; indications 
of the groove or furrow at the posterior angle. 

Relations and Distribution.—Distinguished by its very coarse tuberculation, 
and by having only two spiral bands. A single specimen from the Parkinsoni- 


zone of Grove. 


114. Crypraunax, ef. UNDULATA, Quenst., 1858. Plate XI, fig. 14. 


1858. CrrrruriuM uNDULATUM, Quenst. Der Jura, p. 488, t. 65, fig. 24. 
1860. TurRireLLa unpULATA, Quenst. Héb. and Desl., Foss. Mont.-Bellay, p. 49, 
pl. vii, figs. 18, a—e. 
Cf. also Certruium Hystrix, Desi. Meém. Soc. Linn. Norm., vol. vii, p. 195, pl. x, 
fig. 47. 


Bibliography, §¢.—T. undulata was very doubtfully described as a Turritella by 
Hébert and Deslongchamps, who remark that it has some resemblance to 
Cerithium hystriz, Desl. In the latter, they say, the whorls are more concave, 
the spiny tubercles of the anterior and posterior spiral belts (cordons) are more 
numerous, whilst the costa do not form a regular longitudinal series, but suffer 
interruption. 

Description.—Probable length 40 mm.; spiral angle about 12°. Whorls 
numerous, polygonal, widely separated by the sulcus of the suture. Hach whorl 
possesses a pair of prominent spiral bands or keels near the sutures; numerous 
fine spiral lines occupy the intermediate area. The costz are stout, wide apart, 
and extend nearly from suture to suture, but are irregular in sequence. They ar2 
about six in number. At the points where the costz decussate with the two 
spiral bands are very spiny tubercles, which give a rough aspect to the shell. 
Other indications wanting in English specimens. 

Relations and Distribution—The species to which I now draw attention is 
very rarely found in the Parkinsoni-zone of South Dorset, and hitherto only in 
fragments. It is probably intermediate between C. hystrix and C. undulata. ‘The 
former occurs somewhat rarely ix the Bajocian of Normandy, 


CRYPTAULAX. 185 


115. Crypravnax contorta, Deslongchamps, 1842. Plate XI, figs. 15 a, 15d, 15. 


1842. Crrirnium contortum, Desi. Mém. Soc. Linn. Norm., vol. vii, p. 194, 
pl. x, fig. 44. 


Bibliography, §c.—A fossil of the ‘* Oolite ferrugineuse ” of Les Moutiers and 
Bayeux, where it is by no means rare. 
Description : 


Length of a fair-sized specimen ; . 40 mm. 
Width : : ; . (mm, 
Length of body-whorl to entire shell «2a LOO: 
Spiralangle . : : pee lilies 


Shell subulate, turrited, apex very sharp; spiral angle regular. Whorls 
numerous, pentagonal, subconcave, and separated by a broad sutural sulcus. The 
ornaments consist of two stout spiral bands at each extremity, enclosing one or 
two which are less prominent; between these bands are fine spiral lines or striz. 
There are five prominent longitudinal costz twisted from left to right, and pro- 
ducing at the points of intersection blunt tubercles drawn out spirally. In the 
posterior whorls the cost are for the most part in sequence, but anteriorly this 
line becomes irregular and dislocated. 

Body-whorl relatively short, base very flat, and spirally striated. Aperture 
suboblong, columella short; inner lip circular, outer lip angular, especially at the 
junction with the body-whorl, where indications of the furrow may be noticed. 
Whorls in section ovate-oblong. 

Relations and Distribution—The strongly pentagonal outline of the spire, 
besides minor differences of ornamentation, serve to distinguish Cryptaulax 
contorta from the species last described. Both of them belong to what I may term 
the Turritelloid section of Cryptaulax. They also more especially answer to 
Cossmann’s genus “ Pseudocerithium,” which is represented in the Bathonian of 
France by Pseudocerithiwm densistriatum, Cossmann. Both sections of Cryptaulax 
are unrepresented in the Great Oolite of this country. On the whole, it would 
seem that Cryptaulaa contorta and its allies might just as well be placed under the 
Turritellide as under the Cerithiide. 

Oryptaulax contorta, in this country, seems confined to the Parkinsoni-zone, 
or to the very highest beds of the Humphriesianus-zone, such as the Cadomensis- 
bed at Oborne. It is especially abundant in P, at Burton Bradstock, Vitney Cross, 
&e., and occurs on the same horizon at Stoford and at Grove, all in No. 1 district, 

24 
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It has been traced in the Cotteswolds (No. 2 district) as far as Horton Hill 
(Sodbury), where it occurs in the equivalents of the Upper Trigonia-grit. North 
of this point it has not hitherto been obtained. 


Genus—CERITHINELLA, Gemmellaro, 1878, ‘ Faune Giuresi,’ &c., p. 282. 


Shell subulate, conical-elongate, subcylindrical ; whorls numerous, nearly flat, the 
surface puckered and ornamented with spiral lines. Aperture quadrangular, with a 
very short anterior canal. 

The sheils described by Gemmellaro under Cerithinella are extremely elegant 
in form, being externally not unlike some of the more cylindrical Nerinzas, though 
internally the arrangement is quite different. The spiral system of ornamentation 
predominates. He describes and figures eight species from the crystalline Lime- 
stone of Montagne del Casale in Sicily, which appears to be of Liassic or Lower 
Oolite age. 

We have in the Lower Division of our Inferior Oolite a few extremely elegant 
Nerinzoid fossils, which display considerable resemblance to the Cerithinelle of 
Gemmellaro. The chief difference consists in the sutural sulcus being more open 
in the majority of our specimens. The group also occurs in the Lias, where it is 
represented by such forms as Cerithium confusum, Tate (‘ Geol. Mag.,’ 1875, 
p- 205), described from the Spinatus-zone of the neighbourhood of Banbury. 
Probably also some of the so-called Turritelle of the Lias might be referred here. 
If I am right in classifying our fossils under Cerithinella, the genus is perhaps 
more nearly allied to the Turritellide than to the Cerithiide. Placed by Fischer 


provisionally in the latter family. 


116. CerrrHineLta Basocrnsts, sp. nov. Plate XII, figs. 1 a, 1 6, 2, 3. 


Description : 


Length (estimated) 3 ; . 35 mm. 
Width . : _ : A 7mm. 
Spiral angle : : 2 IO? 


Shell subcylindrical, somewhat turrited ; spiral angle slightly convex at first, 
afterwards regular. Number of whorls eighteen to twenty, constricted rather 
below the middle, rising slightly towards the sutural sulcus. The subapicals 
have two nodular spiral belts, the posterior being the most prominent, and 
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exhibiting short, thick coste. Beyond this point the ornaments vary considerably 
within certain limits. The upper spiral belt becomes a complex zone made up of 
several spiral lines more or less undulating, which decussate with a system of 
numerous short nodular coste; about three spiral lines without any decussation 
occupy the lower and more constricted portion of the whorl, which is terminated 
by a nodular spiral belt, representing the lower of the two belts in the earlier 
whorls. The above description only applies to very fully developed specimens. 

Body-whorl short, concave, and similarly ornamented; base depressed and 
somewhat excavated, marked with strong spiral lines. Aperture small, sub- 
oblong, and somewhat constricted anteriorly. Anterior angle strongly marked, 
but with scarcely any canal. A slight incrustation of the inner lip. 

Varieties.—With the above I associate provisionally two varieties, one of which 
(fig. 2) occurs in the “ Dew-bed” of Bradford Abbas. The proportions are 
nearly the same, except that the body-whorl is somewhat shorter relatively. The 
shell itself is more turrited and the whorls rather more angular; the ornaments 
also are less rich, the number of spirals especially being fewer. Altogether it is a 
less well-developed variety. I propose to distinguish this as var. drosera. The 
specimen is unique. 

The other variety (fig. 3) is from the neighbourhood of Beaminster, and 
occurs, no doubt, on one of the lower horizons. The whorls are not angular, and 
are separated by a very wide and shallow sutural sulcus. There is no turriting in 
the sense of the succeeding whorls projecting beyond the preceding ones. The 
ornaments are less elaborate ; the short costz in the posterior part of each whorl 
are simpler, and have a decided twist from left to right. The specimen, which is 
unique, exhibits an almost imperceptible fold in the outer lp, as in Nerina. 
This I propose to distinguish as var. melitta. 

Relations and Distribution.—But little more can be said at present on the 
score of affinities. These beautiful shells are very scarce and never perfect. 
Excluding the two varieties already named, the Sowerbyi-bed of North Dorset 
alone has yielded these fossils. 


117. Cerirainetia Bropigi, sp. nov. Plate XII, figs. 4 a, 4 0. 


Description : 


Length about ; : : . 30mm. 
Width 3 ; : : 9 = GSE: 
Spiral angle about P : : Rone (le 


Shell subcylindrical; whorls numerous, angular, varying from subconvex to 
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subconcave, sutural sulcus wide. The ornaments undergo considerable modi- 
fication. Apical whorls unknown. ‘Towards the middle of the spire the posterior 
margin of each whorl carries a single row of roundish tubercles, below which is a 
slight constriction, and then a convex zone made up of undulating spirals 
decussating with short cost. In the anterior whorls a considerable change takes 
place; the whorls become concave, and instead of costz a single row of tubercles 
occurs at each extremity, the spiral ornaments remaining the same. 

The body-whorl is relatively small, angular, and with a base which is depressed 
and slightly excavated towards the centre. Aperture restricted anteriorly, sub- 
oblong, columella short, outer lip slightly constricted. 

Relations and Distribution—This is the most cylindrical of the several forms 
described from the Inferior Oolite. It also differs considerably in the details of 
ornamentation from C. Bajocensis. In other respects it must be regarded as 
closely approximating to that species. When comparing it with species from the 
Lias of Sicily it seems to resemble Cerithinella elegans, Gemm. (op. cit., p. 285, 
pl. 23, fig. 34). Fig. 4a represents the type-specimen obtained by Mr. Brodie 
from the Leckhampton Freestones. Fig. 45 represents either a variety, or the 
earlier stage before the whorls become concave; it was collected by Lycett from 
the Inferior Oolite of Nailsworth. : 

Fig. 5 represents the anterior whorls of a larger shell, somewhat modified by 
mineralization from the Murchisone-zone of Stoford. This last may represent 
the maturer condition of C. Brodiei; or, what is more probable, of C. Bajocensis, 
var. drosera. 


PSEUDALARIA, genus novum. 


Testd subelongata, conicd, acutd. Anfractibus spiraliter striatis, in medio vel sub 
medio carinatis, carinis sepe crenulatis ; ultimo anfractu bicarinato. Apertura 
quadratd, antice et postice subcanaliculatd ; labro dextro sinuato. 

The above generic diagnosis is practically that given by Deslongchamps in 
describing Turritella unicarinata (vol. cit., p. 151, pl. xi, fig. 68), said to occur in 
the Oxford Clay of Dives. Turritella Guerrei, Héb. and Desl. (op. cit., p. 46, 
pl. vi, fig. 6), from the Callovian of Montreuil-Bellay, is a somewhat narrower form. 
Cossmann (op. cit., p. 229, pl. v, fig. 15) describes a still narrower variety of 7’ 
Guerrei from the Bathonian of Le Wast. 

The latter author observes that 7’. Guerrei might almost as well be an Alaria 
as a Turvritella, since the double keel reminds us so much of the former, though 
the form of the aperture removes it completely from Alaria. He suggests a 
change of genus. Undoubtedly the spire has a remarkable resemblance to some 


PSEUDALARIA. 189 


of the didactyl Alarias, such as those of the trifida-group. The form of the 
aperture is peculiar and suggestive of Potamides, as was justly observed by Hébert 
and Deslongchamps. But in the modern Potamides there really is a canal, whilst 
in Pseudalaria there is little more than the semblance of one. Bearing in mind 
that both M. Cossmann and the late Mr. Tawney have borne testimony to the 
resemblance of these shells to Alaria, the name selected for the genus is not 
altogether inappropriate. Whether it should be placed under the Cerithiide or 
the Turritellide is not quite clear. The existence of a sort of posterior canal is 
in favour of the former view. 


118. PseupaLarta Erueripen, Tawney, 1873. Plate XII, figs. 6 a, 6 b, 6 ¢, 7, 8. 


1873. Anarta Eruertpeit, Tawney. Dundry Gasteropoda, p. 14, pl. i, fig. 7. 

Ct. also 

1842. Turrirerta unicartata, Desl. Meém. Soe. Linn. Norm., vol. vii, p. 151, 
pl. xi, fig. 68. 

1844. CrritHtum concavum, Minst. Goldf., Petrifacta, t. 173, fig. 16. 


Bibliography, §c.—A single specimen from “ Yeovil,” 7. e. from the Inferior 
Oolite of Bradford Abbas, was all the material available for Mr. Tawney, who was 
evidently unaware of the true nature of the aperture. Cerithiwm concavum, M., 
from the “ Unter-Oolithe ” of Rabenstein, has considerable resemblance. More- 
over, Miinster’s species has crenulated carine, which is the case with Pseudalaria 
Etheridgii, though the fact was not noticed by Mr. Tawney. 

Description : 


Length ; : : ‘ . 20 mm. 
Width : 5 . 8mm. 
Length of body- catioelst to entire shell : <, on 2100: 
Spiral angle é : 24°. 


Shell conical, sharp; whorls about ten, aia gala apirally striated, and 
provided with a very large keel, which is nearly median, sharp, and crenulate. 
A rudimentary second keel is partly exposed in the penult. Just below the 
suture in each whorl is a beaded band. 

The body-whorl is rather more than one-third the total height, and bicarinate, 
the anterior carina being quite equal to the other as it approaches the outer lip. 
Base flattish, and marked with spiral lines of considerable prominence. Aperture 
quadrate, outer lip sinuous and effuse, base very square, forming at its junction 
with the extremity of the columella an angular recess in imitation of a canal. 
There is also a short posterior canal. In section the earlier whorls are very 
similar to those of keeled Alarix, having about the same spiral angle, but in the 
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later whorls the section is more inclined to be quadrate, giving evidence of the 
absence of preparations for the anterior canal. 

Varieties.—A variety from near Beaminster (fig. 7) is rather more squat 
in figure, has the keel somewhat lower down, and does not expose the rudi- 
mentary lower keel in the penult to such an extent. Another variety (fig. 8), 
from the irony-nodule bed of the Murchisonx-zone in Burton Cliff, differs in an 
exactly opposite direction, being narrower, and displaying the lower keel at a still 
earlier stage than Ps. Etheridgii. Moreover, the crenulations on the keel, and the 
granular zone on the posterior margin, are much more pronounced. This I 
propose to call var. granosa, indeed it is almost worthy of being regarded as a 
distinct species. 

Relations and Distribution.—Pseudalaria Etheridgii occurs somewhat sparingly 
in the Sowerbyi-bed of Bradford Abbas, and has been met with on or about the 
same horizon at Pitcombe. This species may be regarded as the type of a genus 
which has representatives on lower as well as on higher horizons. My attention 
has lately been called by Mr. Edward Wilson to a specimen obtained from the 
Lias, which he regards as identical with Purpurina Patroclus, D’Orb. This well- 
preserved fossil differs from Ps. Htheridgii chiefly in the more decided character 
of the anterior canal, which gives to this part of the aperture an appearance not 
unlike that of the Purpurines. 


119. Psrupataria sucosa, Bean. No date. Plate XII, fig. 9. 


1885. “Trocuus sJugosus,’ Bean MS. Hudleston, Geol. Mag., dee. iii, vol. ii, 
p. 255, pl. v, fig. 11. 


Bibliography.—It was mentioned (loc. cit.) that this could hardly be a Trochus. 
“Tt has more the look of an Alaria without the wing. On the other hand, it may 
represent a shell which never had a wing.’ Attention was at the same time 
directed to Turritella wnicarinata, Desl. 

Description.—Shell conical, turrited ; whorls five or six; suture well marked, 
and situated in a hollow. The whorls of the spire are angular, and slope 
outwards to a very prominent carina situate about two-thirds down. Keels sharp 
and apparently plain. Faint traces of a lower keel may be noted in the whorls of 
the spire; body-whorl strongly bicarinate. The whole of the shell, including the 
base, is marked by fine spiral lines. Other indications wanting. 

Relations and Distribution.—This species somewhat resembles the Beaminster 
variety of Pseud. Htheridgii ; the deficiency of ornament may be due to conditions 
of mineralization. Very rare in the Yorkshire Dogger. 
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Famity—NERIN HIDA. 


* Shell turrited, subcylindrical, conical or ovate-elongate, solid, thick; aperture 
slightly channeled in front. . . . Columella or walls of the aperture furnished 
with folds, which are continued into the whorls of the spire.’’—FiscuEr. 

The author of the ‘ Manuel de Conchyliologie’ is evidently disposed to agree 
with Blainville and Woodward in placing the Nerinzide in close relationship to 
the Cerithiide rather than to the Pyramidellide, in accordance with the views of 
Defrance and D’Orbigny. The family is almost entirely composed of one genus, 
Nerinea (including sub-genera, such as Ptygmatis, &c.); but, as if to show that no 
family can be constituted without an exceptional member, there is just one 
limited genus which violates the rule as to the existence of internal folds. 


Genus—ApryxiELLa, Fischer, 1885, ‘ Manual,’ p. 689; = Pacuysrytus, 
Gemmellaro, 1878; == Aptyxis, Zittel, 1873. 


Shell conical-elongate, subcylindrical, not wmbilicated ; whorls numerous, not 
embracing. Aperture quadrangular, terminating anteriorly in an insignificant canal ; 
no internal folds on the columella and walls. 

The above diagnosis is a modification of those given by Gemmellaro and 
Fischer. The former regards Pachystylus as belonging to the Pyramidellide ; 
three species are described by him from the white crystalline Limestone of 
Montagne del Casale. Fischer gives as an example of the genus Aptyriella 
sexcostata, D’Orb., from the Corallian of La Rochelle. 


120. ApryxIELLA suBcONICA, sp. nov. Plate XII, figs. 10, 11. 


Description : 


Probable length 5 ; é . 59 mm. 
Width about , ‘ : . th. 
Spiral angle about . : : 2) 10%. 


Shell elongate, subcylindrical; whorls numerous, concave, the width of one 
whorl being nearly equal to its own height, plus that of the preceding whorl. The 
whorls are apparently smooth, but the available specimens are much worn. 
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Body-whorl short, angular, concave, with a raised rim on the anterior margin, 
and a wide, depressed base. Aperture quadrate, columella short. In section (fig. 
11) the whorls are subrectangular, and nearly square ; columella and walls equally 
without folds. Other indications wanting. 

Relations and Distribution—In comparison with Pachystylus conicus, Gemm., 
this species is of somewhat larger habit, and its whorls are not quite so narrow. 
Coming nearer home one would suspect its relationship to Cerithiwm Defrancii, 
Desl. (Mém. Soc. Linn. Norm., vol. vii, p. 193, pl. viii, fig. 36), a fossil occurring 
in the Bathonian of France. 

Aptyxiella subconica has not hitherto been found out of the Parkinsoni-zone of 
Aston and Over Harford in the Eastern Cotteswolds. 


Genus—N srinwa, Defrance, 1825. 


General definition— Shell perforate or not; whorls numerous ; aperture sub- 
quadrangular, oval or elongate, with a short anterior canal or superficial notch ; lip 
forming posteriorly a narrow sinus, which leaves in passing off a narrow sutural 
band ; lines of growth strongly inflected near the suture; columella furnished with 
folds, which are internally persistent throughout its entire length ; other folds appear 
sometimes on the lip and the columellar side.” —Fiscusr, ‘ Manuel,’ p. 687. 

Before dealing with the question of the sections and subgenera of this most 
important genus a few remarks on its development in the Jurassics of this country 
may not be inappropriate. The following passage bearing on this point is quoted 
from ‘ Contributions to the Paleontology of the Yorkshire Oolites.”! 

“A peculiar interest attaches to the Nerinzas of the Inferior Oolite, since 
they are the earliest of their kind. The genus, we are told by Sharpe, usually 
occurs in calcareous strata associated with shallow-water shells. Thus we do not 
find Nerinzas in the Lias nor in the Striatulus-beds, nor even in the Dogger 
Sands. Indeed, I am not aware that any remains of the genus have been detected 
in the lower portions of the Dogger itself, such as the nodule beds which occur at 
intervals immediately above the Cynocephala-zone (Yellow Sands). But when we 
come to what was once the more calcareous portion of the Dogger, the shell-bed 
towards the top is so full of them as to have received the name of Nerinwa-bed. 
In this bed, only eighteen inches thick, the first noteworthy accumulation of 
Nerinzas occurs, nor are they ever plentiful again throughout the Yorkshire 
Oolites until we reach the Corallian Rocks. 


1 * Geol. Mag.,” decade iii, vol. i, p. 108. 
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“ How and whence did they come, these curious cylindrical shells with their 
internal folds? Such a question must occur as a matter of course to everyone 
interested in Jurassic paleontology. . . . . Does the evidence at present in 
our possession lead us to suppose that they appeared almost simultaneously along 
the whole line, or earlier in one place than another? We may fairly believe that 
these shells originated in the calcareous shallows which succeeded the more sandy 
deposits of the Oynocephala-stage towards the base of the Inferior Oolite.” 

Since the above was written the attention of Mr. Witchell and others has 
been drawn to this very question, and I myself have had many opportunities for 
extending the investigations, which originally commenced in Yorkshire, into the 
Midland and South-western Counties. The following is a partial summary of the 
results. 

There is no authentic evidence of the existence of Nerinza in the British Lias, 
although the late Charles Moore enumerates four species.'. In Yorkshire Nerinza 
has not yet been detected below the Nerinza-bed which occurs in the upper part 
of the Dogger at Blue Dyke. Here a well-known and well-developed form 
(N. cingenda, Phil.) suddenly appears in abundance, and a large variety of the 
same species appears with equal suddenness in the Northampton Sand. In the 
Cotteswolds several species of Nevrinzxa appear in the Pea-grit, mostly cylindrical 
forms belonging to the sub-genus Ptygmatis. These are undoubtedly in the 
Murchisonx-zone. But in the shell-bed below the Lower Limestone at Crickley 
Hill, in what is perhaps the top of the Opalinus-zone, occurs a Nerinea (Ptygmatis) 
to which I have given the specific name of xenos, possessing an internal structure 
considerably different from that of NV. cingenda. This appears to be the oldest form 
of Nerinea hitherto discovered in the Cotteswolds, and it serves to bear out the 
general conclusion that the genus, as far as this country is concerned, makes its 
first appearance on the confines of the zones of Am. Murchisone and Am. opalinus. 
In Dorsetshire, on the other hand, where a strong cephalopod facies characterizes 
all the zones, Nerinxa is as unknown in the Inferior Oolite as in the Lias.’ 

We owe much of our knowledge of the Nerinzeas of the Cotteswolds to the 
ability and enthusiasm of the late Mr. Witchell, of Stroud, who literally died at 
the edge of his favourite quarry on Swift’s Hill, whither he was in the habit of 
repairing for the purpose of extracting fossils. In his admirable paper “ on the 
genus Werineza and its stratigraphical distribution in the Cotteswolds” Mr. 
Witchell enumerates twenty species from the Inferior Oolite of that region, these 
being classified under five groups according to their internal structure. 

It is well known that many attempts have been made to subdivide this 

1 Some of these are founded on very imperfect fragments. ‘‘ Nerinwa” liassica is stated by 


Mr. Walford to be a Cerithiwm, as proved by the section. 
2 For further information relative to the distribution of Merinwa see Introduction, especially 


p- 61. ne 


- 
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inconveniently large genus. For instance, in 1850 D. Sharpe divided Nerinzxa 
into four sub-genera, of which Trochalia may be omitted as having no representative 
in our Inferior Oolite. There remain then (1) Nerinella—columella either simple 
or furnished with one fold, the outer lip with one internal fold; (2) Nerinza— 
columella with two or three folds, outer lip with one or two folds, all simple ; (3) 
Ptygmatis—columella usually with three folds, outer lip with one to three folds, one 
or two of the folds of a complex form, either dividing into two lobes or wider towards 
the edge than at the base. D’Orbigny objected to these sub-genera, mainly on the 
grounds that no definite line could be drawn showing where one ended and the 
other began; an objection which, if urged nowadays, would be applicable to most 
zoological divisions. Subsequently both Zittel and Cossmann have more or less 
recognised the value of these distinctions. 

As a matter of fact, in our Inferior Oolite six sections or divisions of Nerinzxa 
may be made out, the distinctions being based upon internal structure. 

Szotton A (Uniplicate). Simple fold on the outer wall; e.g. Nerinella gracilis, 
Lycett. 

Ssotion B (Biplicate). Simple fold on the outer wall and on the columella; 
e.g. Nerinella, species unnamed from Weldon. 

Szotion C (Triplicate). One well-marked fold on the outer wall, one on the 
lower part of the columella, and one about the junction of the columella with the 
posterior wall, all simple, e.g. Nerinxa oolitica, Witchell. ‘This is a very numerous 
section, and includes most of the proper Nerinzas of our Inferior Oolite. 

Section D. Outer wall with sometimes one and sometimes two folds, columella 
with two folds, all simple; e.g. Nerinxa cingenda, Phillips. 

Szotton HE. Five simple folds, in all, on the outer wall and columella; e. g. 
Nerinzxa (? Ptygmatis) Guisei, Witchell. The above species is the only represent- 
ative of this section, which appears to be a sort of connecting link between Nerinea 
and Ptygmatis. 

Srctron F. Outer wall and columella with several more or less complex folds, 
the result being a narrow and whimsical section ; e. g. Ptygmatis Oppelensis, Lycett. 
This is the most numerous section of all. The contrast presented by the internal 
section almost entitles this to the rank of generic distinction. 

General Features of the Nerinxas of the Inferior Oolite—In most cases the 
columella is solid. If there be exceptions, they occur in the upper parts of 
the Lincolnshire Limestone, where a peculiar admixture of forms takes place. 
Where no mention is made to the contrary, it may be taken for granted that 
the columella is regarded as having been solid. Narrow, cylindrical forms 
are the most prevalent. The apical whorls differ greatly from the anterior 
ones (dimorphism). Owing to the indifferent preservation of the surface the 
original character of the ornamentation is somewhat difficult to determine. 


NERIN AA. 195 


Where the ornaments have been preserved we find very fine spiral lines, whose 
granulations can only be seen under a lens of some power; these lines have a 
tendency to die out in the more mature whorls. Rich tubercular ornamentation 
is rare, and would seem mainly confined to species from the highest beds of the 
Lincolnshire Limestone, which appear to have Bathonian affinities. 'The mature 
whorls sometimes show the curving lines of growth and the slight raised line on 
the posterior margins, but too often almost every surface feature is obscured. 

Although there is considerable uniformity in the section of an individual 
Nerineza, that is to say, that the folds vary but little in the several whorls, yet there 
does seem a tendency in many cases for the mature whorls to be less restricted as 
to internal space. It may be that the folds of the body-whorl were more or less 
absorbed, so as to give the animal additional space. I have noticed, especially in 
Ptygmatis, this tendency of the folds to diminish, and indeed to become almost 
effete in the body-whorl. Mr. Witchell also noticed this feature, and attributed it 
to wear. It is not a little singular that when we obtain an unbroken shell, as is 
frequently the case in the Oolite Marl horizon, there is no trace of folds to be 
found, either on the lip or columella. 

Definition and Range of Species —When Lycett wrote ‘ The Cotteswold Hills,’ 
in 1857, he enumerated no more than six species of Nerinxain the Inferior Oolite 
of the Cotteswolds. In 1887 Witchell had brought up the number to twenty. In 
the present Monograph certain forms have been named provisionally, but not 
described as distinct species. Some of the forms described as species to a certain 
extent run into each other, and it may be predicted that future collectors are sure 
to find an increased number of intermediate forms. Moreover, many of the 
species appear to be local, and often limited in range. A few are useful as indi- 
cating horizon, but it would seem as though still fewer could be relied upon for 
any great distance. The most marked Nerinwan horizon known to me is that of 
N. Guisei in the Clypeus-grit. The varieties of N. Cotteswoldixz also help to 
connect both the Pea-grit and Oolite Mar! with certain horizons in the Lincolnshire 
Limestone. 

Nerinzas of the Lincolnshire Limestone.—To a certain extent these require 
separate treatment, especially as regards specimens from Weldon and Great 
Ponton. The species at Weldon are extremely numerous, including examples of 
Nerinella, Nerinxa, and Ptygmatis, though Nerinza greatly preponderates. Many 
are very small, and nearly all have suffered either before or since mineralization. 
There seems to be a great admixture, suggesting the possibility of some of the 


1 As regards ornamentation it is curious to note what different artistic treatment has been 
accorded to the same species. Thus, WV. funiculus, Desl., NV. clavus, Desl., WV. pseudocylindrica, D’Orb., 
are represented in Deslongchamps’ work as having fine spiral ornamentation, whilst in D’Orbigny’s 
figures of the same species the spiral ornamentation is entirely ignored, and a very elaborate system of 


growth-lines is substituted. 
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fossils having been remani? from earlier beds destroyed by contemporaneous 
erosion. At Great Ponton only Nerinea has been noticed by me; the 
specimens are less fragmentary than at Weldon, but their surface condition is 
sadly apt to mislead. When to these difficulties we add the prevalence of dimor- 
phism, it must be allowed that the Nerinzeas of the upper beds of the Lincoln- 
shire Limestone (Weldon and Great Ponton) constitute about as undesirable 
a group as any one could have to investigate. One thing, I think, comes out 
pretty clearly, viz. a strong admixture of forms related to and nearly identical 
with those in Bathonian beds. 


Srotion A (UnipiicaTs). 


121. Nerina (Nerinella) cracttis, Lycett, 1857. Plate XII, figs. 12, 13 a, 13 b. 


1853. Curmnirzta Graciuis, Lycett. Proc. Cottesw. Nat. Field Club, vol. i, p. 79, 


pl. ii, fig. 3. 
1857. Nerinma aracriis, Lycett. Cotteswold Hills, p. 124, pl. 1i, fig. 3. 
1887. — — — Witchell, Proce. Cottesw. Nat. Field Club, vol. 


ix, p. 37, pl. ii, fig. 2. 


Description : 


Spiral angle : : ; . d—8°, 
Height of whorl to width . : fo PPPRAELS! 
Approximate length ; . 60—140 mm. 


Shell cylindrical, scarcely turrited. Whorls twenty-five or more, with a slight 
posterior prominence in the younger shells; flat or very slightly turrited in the 
more matured whorls. No sutural carina. Fine spiral lines mark the anterior 
portion of each whorl, of which the prominent portion is smooth. In the more 
advanced stage the whorls are smooth. 

Aperture ovate-oblong, with a narrow and but slightly twisted canal. Section 
uniplicate, with one simple fold in the middle of the outer wall. 

Relations and Distribution.—In order not to multiply specific names unduly a 
considerable breadth of variety as regards spiral angle has been admitted in this 
case. It is just possible that fig. 12 may represent a narrow variety, of which 
fragments representing very long shells are occasionally found. Lycett’s type 
was from the Oolite Marl horizon at Nailsworth Hill; the other specimens are 
from the Oolite Marl of Swift’s Hill or Longridge, where N. gracilis is moderately 
plentiful in fragments. In the Lincolnshire Limestone, specimens of Nerinella not 


1 In referring to the Oolite Marl the horizon is meant, see p. 61, antea. 
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to be distinguished from this species are of occasional occurrence. Figs. 15 and 
16, representing specimens from Weldon, might possibly be referred to as 
immature forms. 


122. Nerinma (Nerinella) conorEa, sp. nov. Plate XII, fig. 14. 


(But see Witchell, vol. cit., p. 37, pl. ii, fig. 1.) 


Description : 
Spiral angle (slightly obtuse) . : ee is 
Height of whorl to width ‘ : Bey egies) 
Approximate length . : : . 80 mm. 


Shell cylindro-conical, apical whorls alone turrited. The whorls are about 
twenty in number, increasing by slight steps in the earlier stages, where, also, 
each whorl has a slight posterior prominence; the matured whorls are without 
any prominence in the neighbourhood of the sutures, and perfectly flat. No 
specimens showing apical ornaments have as yet been found. 

Aperture as in the preceding species but less elongate; internal section similar. 

Relations and Distribution.—If{ we are to allow that the differences in these 
very plain Nerinellx justify us in making specific distinctions, it is chiefly in the 
relative proportions of the spiral angle and the whorls that we must look for the 
evidences. The difference between such shells as figs. 12 and 14, one having a 
spiral angle of 5° and the other of 12°, is most striking, and almost forbids us to 
include them under the same species. 

Occurs on the Oolite Marl horizon, chiefly at Swift’s Hill and Longridge. 


123—126. Species of uniplicate Nertyetra found in the Lincolnshire Limestone at 
Weldon. Plate XII, figs. 15—18. 


Al (fig. 15). Spiral angle 8°, height of whorl to width 1: 1:25, length of 
figured specimen 11 mm. Shell elongate and not turrited ; whorls smooth ; 
aperture oblong with a well-marked canal. Section uniplicate. 

A 2 (fig. 16). Spiral angle 12°, height of whorl to width 1: 1:35, length of 
figured specimen 18 mm. Shell elongate and slightly turrited; whorls smooth. 
Body-whorl somewhat constricted ; aperture and section as in the preceding. 
These two forms might almost be taken to represent the early stages of N. gracilis 


and N. conoidea respectively. 
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A 3 (fig. 17). Spiral angle 16°, height of whorl to width 1 : 1°65, length of 
figured specimen 16 mm. Shell conical-elongate, scarcely turrited; whorls short 
and smooth; sutures rather open. Body-whorl shghtly constricted posteriorly ; 
section uniplicate. 

A 4 (fig. 18). Spiral angle 16°, height of whorl to width 1: 1-5, length of 
figured specimen (restored) 20 mm. Shell conical-elongate, strongly turrited. 
The whorls are smooth and marked posteriorly by a bevilled margin of consider- 
able breadth. Body-whorl salient, and constricted in the middle. Section 
uniplicate. 

The four specimens figured and partially described above clearly belong to at 
least three very distinct species of Nerinella. Like so many of the Weldon 
Nerinzas, there is an appearance as though the columella had been partially 
hollow, but in all cases the umbilicus is closed. The appearance of excessive 
smoothness is probably misleading. 


Srcrron B (Brrricatn). 


127, 128. Species of biplicate Nertnexta found in the Lincolnshire Limestone 
at Weldon. Plate XIII, figs. 1 and 2. 


B 1 (fig. 1). Spiral angle 13°, height of whorl to width 1: 1-6, length of 
fragment 16 mm. Shell elongate, strongly turrited; whorls encircled by a 
wide posterior rim (slightly bevilled), otherwise smooth and constricted in the 
anterior third. Section biplicate; 7. e. a simple central fold on the outer wall, and 
a very slight fold on the columella. 

B 2 (fig. 2). Spiral angle 17°, height of whorl to width 1: 1°8, length of 
fragment figured 22 mm. Shell conical-elongate, scarcely turrited. Whorls 
nearly flat, without visible ornament, and very slightly raised at each extremity, 
where they meet the sutures. Section biplicate and similar to the preceding, 
except that the fold of the lower part of the columella is even less developed. 

Nerinellz with two folds have not, as far as I know, been hitherto figured 
from the British Jurassic rocks. The group is more characteristic of Bathonian 
beds, whence fine specimens of Nerinella Buthonica, Rig. and Sauv., have lately 
been obtained in the Cotteswolds. 
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129. Nerinaza parva, Witchell, 1887. Plate XIII, fig. 2. 


1887. Nerina parva, Witchell. Vol. cit., p. 31, pl. i, fig. 5. 


Description : 
Spiral angle é , 2 Qs 
Height of whorl to width : : pellets 
Approximate length ; . 45 mm. 


Shell cylindro-conical, strongly turrited. Whorks about eighteen, very short and 
increasing by steps. In the earlier whorls the anterior portion is much excavated, 
a feature which accentuates the sudden volutional increase. The depth of the 
excavation continues to diminish until each whorl becomes nearly flat, but the 
step-like character is retained. In the later whorls the width is not quite so great 
in proportion to the height. The hollows are ornamented by fine spiral lines, of 
which there are no traces in the maturer whorls. 

Body-whorl angular and short, with a squarish aperture and very short canal. 
Section triplicate ; one blunt and wide fold a little below the middle of the outer 
walls, one rather wide fold on the columella considerably below the middle, and 
one on the posterior wall. 

Relations and Distribution —Distinguished from the succeeding species by the 
excessive shortness of the whorls, and by their strongly step-like character. It is 
also more free from dimorphism and of smaller growth. Somewhat rare on the 
Oolite Marl horizon of Swift’s Hill and Longridge. 


130. Nera oorrtica, Witchell, 1887. Plate XIII, figs. 4a, 4b, 4c, 4d, 6, and 7. 
1887. Nertnxa oonrrica, Witchell. Vol. cit., p. 30, pl. 1, fig. 1 


Description : 


Spiral angle : : : . 12°—16°. 
Height of whorl to width . : «, ies 140. 
Length A : . 80—120 mm. 


Shell cylindro-conical, turrited. Whorlk twenty to twenty-five, exhibiting much 
dimorphism. The apical whorls, as far as about the middle of the spire, are 
much thickened at the suture and strongly excavated anteriorly, so as to produce an 
appearance of excessive turriting ; they are also ornamented with fine spiral lines. 
Presently the thickening at the suture ceases, the whorls become nearly flat and 
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smooth, and the increase by steps less pronounced. The point where this change 
comes on varies in individual shells. 

Body-whorl angular, smooth, and slightly projecting; aperture oblong, with 
rather a wide and moderately reflexed canal. Section triplicate; one acute fold 
near the centre of the outer wall, one rather wide shallow fold low down in the 
columella, one acute small fold in the posterior wall. 

Relations and Distribution.—This species is essentially the common triplicate 
Nerina of the Oolite Marl horizon, and probably passes by gradations into Nerinza 
attenuata on one side, and Nerinxa expansa on the other. Figs. 4 a and 4b may 
be regarded as typical; figs. 6 and 7 seem to connect it with Nerinza expansa of 
the Lincolnshire Limestone. 

The chief localities are Swift’s Hill and Longridge in the Cotteswolds, and 
similar forms may be traced in parts of the Lincolnshire Limestone. It is some- 
what singular that so abundant a species should have escaped the notice of Lycett ; 
but most species, even the commonest, are wont to be local in distribution. 


131. Nerinza Lonerorpensis, sp. nov. Plate XIII, fig. 5. 


Description : 
Spiral angle (obtuse) . : : elon 
Height of whorl to width F : Ripper ese 
Length : : . 90 mm. 


Shell cylindro-conical, turrited. Whorls about sixteen. The apical whorls, 
as in N. oolitica, are thickened at the suture, though scarcely to the same extent. 
The whorls are much excavated, and this is continued throughout, the more 
mature whorls being much pinched in about two-thirds down, which gives this 
part of the spire a peculiarly constricted look. 

The aperture is oblong, and the section is remarkable for the smallness of 
the folds. 

Relations and Distribution —The pinching in of the outer portion of the 
whorls gives this genus a superficial resemblance to N. cingenda, Phil. Rare in 
the Upper Pisolite of Longfords. 
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132. Nerin#a arrenvata, Witchell, 1887. Plate XIII, fig. 6 a. 


1887, Nerinma arrenvara, Witchell. Vol. cit., p. 82, pl. i, figs. 7 and 8; pl. ii, 


fig. 6. 
Description : 
Spiral angle ; ‘ ‘ . 10°—12°. 
Height of whorl to width . : 4 ols lesos 
Approximate length : . 60—70 mm. 


Shell conical-elongate, strongly dimorphous. Whorls about twenty; those 
towards the apical end are excavated anteriorly, and the sutural prominence is 
excessive. Later on the sutural ridges disappear, and the whorls are quite flat 
and plain, increasing in the form of a regular cone. It is probable that the 
earlier whorls were ornamented with fine spiral lines, which disappear with the 
flattening of the whorl. 

Body-whorl smooth and without salience; aperture widely ovate, canal rather 
wide. Section triplicate; an obtuse fold on the outer wall, one very low on the 
columella, and one on the posterior wall. 

Relations and Distribution.—Although obviously related to Nerinea oolitica, 
this species differs in its more marked dimorphism, and in the extremely conical 
figure produced by the lower whorls. The whorls are also relatively rather 
higher than in the majority of specimens of N. oolitica, and there are slight 
differences in the internal section. 

It has been found in the Pea-grit of Longfords, in the Oolite Marl of 
Swift’s Hill and Longridge, and possibly also in the Lincolnshire Limestone at 
Belmisthorpe. 


133. Nermnma ExpPANsa, sp. nov. Plate XIII, fig. 60. 


Description : 
Spiral angle : : : SD ie: 
Height of whorl to width . : on eas 05 
Approximate length ; : . 90—100 mm. 


Shell conical-elongate, the spire exhibiting a moderate amount of dimorphism. 
Number of whorls about eighteen, increasing by steps, but not much excavated, 
and with only a moderate sutural prominence; the subapical whorls show traces 
of fine spiral lines. The later whorls are smooth, nearly flat, and without 
prominence, whilst the suture is close or even depressed. The aperture is 
ovate-oblong, and section similar to that of N. oolitica. 
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Relations and Distribution—These shells are found at one or two points in 
the Lincolnshire Limestone, and notably at Wakerly and Nettleham. Such speci- 
mens as fig. 6, from the Oolite Marl, seem to constitute a connecting link both 
with N. oolitica and N. attenuata. 

In view of the undoubted fact that forms of Nerinea do run into one another 
by easy gradations, some might prefer to regard N. parva, oolitica, attenuata, and 
expansa as varieties of one species; but if we accept this lumping view, it would 
be scarcely possible to constitute any species for triplicate Nerinzeas with little or 
no ornament, as the similarities might be extended indefinitely. A form (Pl. XIV, 
fig. 6) which is not uncommon in the upper beds of the Lincolnshire Limestone 
at Great Ponton may be a narrow variety of this species. The chief difference 
appears to be that the columella is partly hollow. There are also some trifling 
differences in the section. 


134. Nerina DEDUCTA, sp. nov. Plate XIII, fig. 8 


Description : 
Spiral angle . : : ste Ore 
Height of whorl to with : : gos 
Approximate length . : : . 80mm. 


Shell subcylindrical, spire dimorphous. For about one-third the distance from 
the apex the sutural belts are very thick and prominent, with corresponding 
excavation of the whorls. From twelve to fourteen whorls present this phase. 
The change to a plain and flat whorl is rather sudden; there are about ten of 
these, fitting close so as to produce a very elongated cone. In the specimen 
figured the slightly raised rim on the posterior margin of each whorl is well 
preserved. No ornaments in the anterior whorls other than lines of growth, 
which seem to have been nearly straight. 

Body-whorl not prominent, smooth, scarcely excavated ; aperture oblong, with 
rather a wide and relatively long canal. Section triplicate, and closely resembling 
that of the oolitica-group generally. 

Relations and Distribution.—As this form occurs in the Pea-grit horizon, it may 
be regarded, in a certain sense, as the precursor of the several forms of the 
oolitica-group, from which it is distinguished by its smaller spiral angle and more 
cylindrical figure. Not abundant. 
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135. Nerinma PseupocyLinprIca, D’Orbigny, 1850, fide Lycett, 1857. Plate XIII, 
fig. 9 and ? fig. 11. 


1842. Nerivma cyurnprica, Deslongchamps. Mém. Soc. Linn. Norm., vii, p- 187, 
pl. viii, fig. 33. 


1850. _— PSEUDOCYLINDRICA, D’Orb. Prod., i, p. 298 (Et. Bathonien). 

1852. _ — — Terr. Jurass., vol. ii, p. 86, pl. celii, 
figs. 11—13. 

1857. _— — — Lycett, Cotteswold Hills, pl. ii, fig. 5. 


Bibliography, §c.—Lycett makes no mention of D’Orbigny’s species in the text 
of the ‘Cotteswold Hills.” His specimen (in the Jermyn Street Museum) is much 
longer than the one now figured, and may indeed differ both from the forms here- 
under described and also from the Bathonian species, originally figured and 
described by Deslongchamps, and renamed by D’Orbigny. 

Description : 


Spiral angle (very regular) : ay ore 
Height of whorl to width . : s + seal 
Length 2 : . 50—120 mm. 


Shell subcylindrical, subulate. Whorls about sixteen in the specimen figured, 
but sometimes more, flat, about as high as wide and scarcely projecting; they 
are separated by an open and somewhat depressed suture. Numerous fine spiral 
lines ornament the whorls, but they become fainter in the more advanced whorls. 

Body-whorl nearly smooth, not salient, aperture narrow. Section triplicate ; 
a deep fold with a square head occupies the centre of the outer wall, one very 
small fold towards the base of the columella, one fold on the posterior wall. 

Relations and Distribution.—Distinguished from the next species by its wider 
spiral angle. A few specimens have been found in the Oolite Marl horizon of 
Longridge. The fragment from Weldon (fig. 11) may represent the same species 
in a different state of preservation. 


136. Nerinma attivotura, Witchell, 1887. Plate XIII, figs. 10a, 10, 10c, 10d. 
1887. Nerina aurrvotura, Witchell. Vol. cit., p. 33, pl. i, figs. 11, 12. 


Bibliography, §c.—Vhis species was founded by Mr. Witchell on fragments of 
the posterior portion of a very cylindrical Nerina. It is believed that specimens 
(such as 10 a and 10 d) represent apical conditions of this species. 
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Description : 


Spiral angle : ; ; . 3 —4°, 
Height of whorl to width : : = i ivnearly: 
Approximate length . : . 200 mm. 


Shell cylindrical. Whorls numerous, en with a very oblique suture. 
The extreme apical conditions are unknown. In the subapical stage (fig. 10 a) 
the spire can scarcely be described as turrited, although the posterior margin 
of each whorl shows a slightly raised rim. In this stage the whorls are slightly 
constricted, and ornamented by numerous very fine spiral lines. In the mature 
stage (fig. 10 5) the whorls are quite flat and smooth, and a simple line indicates 
the suture. 

Body-whorl smooth and without salience; aperture narrow-oblong; canal 
relatively long. Section triplicate, one large obtuse fold occupying a considerable 
portion of the centre of the outer wall; a small acute fold very low down in the 
columella ; a prominent fold at the junction of the columella with the posterior 
wall. 

Relations and Distribution.—Differs from N. pseudocylindricain having a smaller 
spiral angle and slightly higher whorls. It seems to be the most cylindrical of all 
the Nerinwas of the Inferior Oolite. Somewhat rare in the Pea-grit near Stroud 
and at Longfords; occurs also on the same horizon at Crickley. In the specimen 
from Weldon (fig. 10 6) the whorls are not quite so high. 


137. Nertmnma Houpiestontana, Witchell, 1887. Pl. XIV, fig. 1. 
1887. Nertn#a Hupiestontana, Witchell. Vol. cit., p. 31, pl. i, fig. 4. 


Description : 


Spiral angle . : : palo 
Height of whorl to midi ‘ 5 =) eltsikeo: 
Approximate length =. : . 75mm. 


Shell subconical. Whorls about fifteen, deeply excavated in the centre and 
short. Sutural carina thick and very prominent. Apical condition and ornaments 
unknown. Section triplicate ; one rather prominent fold on the outer wall, a small 
acute fold low down on the columella, and a very narrow fold on the posterior wall. 

Relations and Distribution —Regarded by Mr. Witchell as resembling a Nerineza 
from the Inferior Oolite of Whitwell in Yorkshire (see ‘Geol. Mag.,’ dec. 3, 
vol. i, p. 112, pl. iv, fig. 7). The Yorkshire specimen has suffered so much from 
compression as to make the identification somewhat doubtful. Differs from the 
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varieties of N. Hudesit, Mor. and Lyc., in having a smaller spiral angle and solid 
columella. 

The specimen figured is the only one known; it is said to have come from the 
marly limestone of Longridge, but the matrix is not very characteristic of that bed. 
To be regarded as a doubtful species. 


138. Nertnma Evpesit, Morris and Lycett, 1851. Plate XIV, fies. 2 and 2 a. 
1851. Nerinxa Evpest, Wand LZ. Great Ool. Moll., p. 33, pl. viii, figs. 6 and 6a. 


Bibliography, §c.—Morris and Lycett appear to have had some doubts as to 
the generic’ position of N. Hudesii, comparing it with Cerithivm Defrancii, Desl. 
An examination of the specimens in the Jermyn Street Museum, where the types 
are kept, favours the notion that they really are triplicate Nerinzeas. Moreover, a 
triplicate Nerinea which answers to their figures and description is far from 
scarce in our Great Oolite. Hence Mons. Cossmann (‘ Et. Bathonien,’ p. 216) has 
been misled by the doubts of Morris and Lycett in regarding N. Hudesii as 
identical with C. Defrancii. 

Description of Great Oolite varieties—Spiral angle about 20°. Shell conical- 
elongate, turrited, and often of considerable length. ‘Whorls ten or more, narrow, 
with numerous fine lines of unequal prominence, and much excavated ; sutures 
carinated, the carine sharp. Columella ? hollow, but with closed umbilicus. 
Body-whorl short, and almost as much excavated as the whorls of the spire ; base 
flattened, aperture subquadrate. Section triplicate (fig. 2); one shallow fold in 
the centre of the outer wall, two rather pointed folds on the columellar side, 
which shows a peculiar outline, only to be understood by reference to the figure. 

Specimens from the Lincolnshire Limestone (fig. 2 «), owing to indifferent 
preservation, seldom show the fine spiral lines. They are, on the whole, less 
conical and shorter than these from the Great Oolite. The chief differences are 
in the internal section, especially in the outline of the columellar portion of 
each whorl. 

Relations and Distribution.—N. Eudesii belongs to a group of Nerinzas with 
more or less deeply excavated whorls and prominent sutural carine, which are, on 
the whole, more characteristic of Bathonian beds. Modifications in the spiral 
angle, relative height of whorls, and slight differences in the internal section are 
almost the only points whereon specific differences can be founded, and the value of 


1 The sub-genus Zrochalia, to which they also referred it, should be restricted to trochiform 
shells with an infundibular umbilicus, such as N. pyramidalis (Goldf., pl. elxxvi, 11). 


206 GASTEROPODA OF THE INFERIOR OOLITE. 


these may be doubtful in some instances. It is evidently closely related to some 
of the species next to be described. 

My own specimens of N. Hudesii are from Weldon, where it is by no means 
abundant. 


139, Nertnma WELponIs, sp. nov. Plate XIV, figs. 3a, 3b, 4, and ? 5 (apical 


conditions). 
Description : 
Spiral angle (regular) ; : . 12°—16°. 
Height of whorl to width, average . Aah! Ei 
Approximate length ; : . 45 mm. 


Shell cylindro-conical, turrited. Whorls from fourteen to eighteen, mode- 
rately concave, the extreme depression being slightly anterior. The sutural 
belt is tolerably prominent, but in the narrower varieties (3 a) the posterior 
margin of each whorl constitutes the most marked prominence. Fine spiral 
lines may be traced on the apical whorls, two very slightly granulated ones 
showing a little above the others. These ornaments probably change with the 
age of the whorls, but the available specimens are for the most part much 
defaced. Columella ? hollow, with closed umbilicus. 

The aperture is subquadrate. Section triplicate; one deep fold in the centre 
of the outer walls, the fold on the lower part of the columella very small, the 
fold in the posterior wall (upper columellar fold) deeply impressed. 

Relations and Distribution.—Differs from N. Hudesii in the smaller spiral angle 
and less excavated whorl, although it undoubtedly approaches closely to the 
Lincolnshire Limestone variety of N. Hudesii, which may be regarded as forming 
the connecting link between N. Weldonis and the true Bathonian form. It also 
has affinities with some varieties of Nerinzxa oolitica,' and probably with certain 
Bathonian Nerinzas described and figured by Cossmann from beds in the north 
and east of France. 

Forms such as fig. 3a and fig. 4 are abundant at Weldon, which is in the 
upper part of the Lincolnshire Limestone. These beds show some affinity to 
the Great Oolite, but less so than those of Great Ponton. Fig. 5 is believed to 
represent the apical conditions. 


1 There can be little doubt that these named forms are modifications, due to time and place, of 
other named forms, and that they pass into each other. 
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140. Nerinma zonopHora, sp. nov. Plate XIV, fio. 7. 


Description : 
Spiral angle (regular) . ; : . War. 
Height of whorl to width : , 5 lg 119835 
Approximate leneth . : 50 mm. 


Shell cylindro-conical, turrited. Number of whios ls abeat fourteen, strongly 
concave, the principal depression median. Sutural carina prominent and 
extremely thick, the suture being in the centre of the carina. Columella 
? hollow, with closed umbilicus. The apical whorls present fine and very slightly 
granulated spiral lines; two in the earliest whorls, and increasing to four, and 
possibly more, lower down. The section is triplicate, and differs but little from 
that of N. Weldonis. 

Relations and Distribution.—Distinguished from N. Weldonis by the greater 
constriction of the whorls, which is median, and by the great thickness of the 
sutural belt; the whorls are longer and the spiral angle narrower than in 
N. Eudesii. It bears a certain resemblance to N. twmentisutura, Piette,’ but the 
internal section is very different. 

Rare in the Lincolnshire Limestone of Weldon. 


141. NeRin#a suscLaBra, sp. nov. Plate XIV, fig. 8 


Description : 


Spiral angle (nearly regular) . : . 12°—18°. 
Height of whorl to width : ; op i sdg25: 
Approximate length . . 70 mm. 


Shell cylindro-conical, subulate. Whorls acobalily fourteen, nearly flat ; 
sutural varix not prominent, merely a rim on the posterior margins. ‘The middle 
whorls are ornamented with four or five granulated spirals, which seem to die out 
gradually, the last two whorls being smooth. [The figured specimen shows the 
lines of growth in this portion of the shell.}| Umbilicus closed ; it is uncertain if 
columella be solid or not. Section triplicate, with one small anterior fold on the 
columella very low down. 

Relations and Distribution.—Differs from such forms as P]. XIV, fig. 6, in its 
greater smoothness of outline and freedom from turriting, and in some minor points. 
It approaches N. Sharmanni, Rig. and Sauv. (‘ Bathonien du bas Boulonnais,’ 


1 See Cogsmann, op. cit., p. 197, pl. xvii, figs. 49—51, where N. tumentisutura, though described 
in the text as a Pfygmatis, is figured as a triplicate Verinea. 
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p- 28, pl. ii, fig. 4), but M. Rigaux considers the differences too great for both to 
be placed under the same species. The figure (Pl. XIV, fig. 8) is composite. 
This form, and others not very dissimilar to it, are moderately abundant at Great 
Ponton. Some of these varieties may have been taken for Nerinza Voltzii, which 
species I have not myself found, as yet, in any beds of the Lincolnshire Limestone. 


142. Nertnma cf, Srricknanpi, Morris and Lycett, 1851. Plate XIV, fig. 9. 
1851. Nerinma Srricknanpi, UW. and L. Great Ool. Moll., p. 35, pl. vii, fig. 9. 


Bibliography, §c.—The types, from the Stonesfield Slate on the borders of 
Minchinhampton Common, are fragmentary, and the character of the folds was 
unknown to the authors. The proportions of the whorls, moreover, are not quite 
the same as in the Lincolnshire Limestone fossil. Hence the identification is 


provisional. 
Description : 
Spiral angle (somewhat irregular) ; 4 LOR: 
Height of whorl to width (variable) : poke 
Approximate length . ; . 110 mm. 


Shell elongate, subulate, dimorphous. Whorls about twenty, flat, and increasing 
by steps, which become less salient and finally disappear. There is an irregularity 
in the development of the later whorls, some of which project more than others. 
Columella ? hollow ; umbilicus closed. The subapical whorls carry numerous fine 
spiral lines, which are slightly granulated ; the adult whorls are smooth. 

Body-whorl short, smooth, and rather projecting; aperture subquadrate. 
Section triplicate, the anterior fold in the columella being low and very small, as 
in the two preceding species. 

Relations and Distribution.—Specimens being fragmentary, no one specimen is 
available for showing all the characters. Fig. 9 is composite. The more apical 
portions have a strong resemblance to Morris and Lycett’s figures, whilst the rest 
of the shell again reminds us of N. Sharmanni. From N. subglabra it is distin- 
guished by its smaller spiral angle, more elongate form, and shorter whorls; also 
by the irregularity of its development, and the step-like character of the earlier 
whorls. Nevertheless, N. Stricklandi (as identified), N. suwbglabra, and the un- 
named form (PI. XIV, fig. 6) have an internal structure which is very similar, 
the columella apparently having been hollow with a closed umbilicus, whilst the 
anterior fold on the columella is low down and extremely small. 

Not uncommon in the Lincolnshire Limestone at Great Ponton; occurs also at 
Weldon. 
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143. Nurinma, cf. psrupopuncrara, Cossmann, 1884, Plate XIV, figs. 10 a, 10 b, 


10 ¢. 
Compare 1851. Neriyma puncrara, Voltz. Morris and Lycett, Great Ool. Moll., p. 35, 
pl. vii, fig. 10. 
— 1884. Neninx, psrupopuncrata, Cossmann. Et. Bathonien, p. 210, pl. i, figs. 
18—20. 


Bibliography, §ce.—The type of Voltz and Bronn (‘ Jahrb.,’ 1836, p. 099, pl. 6, 
fig. 23) is an Upper-Jurassic species from the “ Portlandian” of the Haute-Sadne. 
Mons. Cossmann considers that Morris and Lycett were in error in thus referring 
the Bathonian fossil, which he renamed N. pseudopunctata. The specimens from 
Great Ponton, whilst presenting many analogies with those from Minchinhampton, 
are more elongate, and apparently less disposed in steps. Iam induced, therefore, 
to doubt the specific identity ; but as the specimens from the Lincolnshire Lime- 
stone are much worn, a comparison of the ornaments cannot be instituted with 
certainty. 

Description (partial).—The spiral angle is about 12° and regular; the whorls 
are short (1: 1:5), and the approximate length about 90 mm. Shell conical- 
elongate. Whorls about twenty, the apical ones somewhat in steps, the later ones 
flat and without any turriting. 

At an early stage (fig. 10 c) two granulated spiral lines occupy the space 
between the sutural varices, the lowest having the largest granules. In the next 
stage (fig. 10 b) there are three spirals, the middle one having the strongest 
granulations or tubercles; there are also finer intermediate lines not always 
visible. Some traces of the ornaments above described are noticed in the larger 
shells (fig. 10 a). The section is triplicate, and similar to that of the preceding 
species. 

Relations and Distribution.—Differs from the Minchinhampton N. punctata, 
which has a spiral angle of 18°, in its more elongate form. The ornaments are 
well cut and almost like tubercles—not merely finely granulated lines, as is the 
case with most of the Nerinzas of the Inferior Oolite. Occurs sparingly at Great 
Ponton, where so many of the Gasteropoda resemble species from the Great Oolite. 


144, Nurinxa, triplicate species. Plate XIV, fig. 11. 


Specimens which may represent the apical conditions of the species referred to 
N. Stricklandi occur sparingly at Weldon, but the spiral angle is wider in this 


form. The granulations are finer than those of the psewdopunctata-group, and 
Oo 
ae 
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more like those of other species from the Inferior Oolite. The number of spirals 
is four. It probably represents apical conditions merely. 


145. Nerina, cf. rLucantuLA, D’Orbigny, 1850. Plate XIV, fig. 12. 


1850. Nurinma evecanruna, D’Orb. Prodrome, i, p. 298. 
1852. — —- — Terr. Jurass, vol. ii, p. 88, pl. celiii, figs. 
5 and 6. 


Description.—Spiral angle about 12°, length 22 mm. The number of whorls 
about fourteen, narrow, flat, and increasing by steps; the posterior margin of each 
whorl is occupied by a prominent belt, the suture lying in the depression imme- 
diately above. In the earlier whorls are two tuberculated spiral lines, the lower 
one being the stronger; these increase in number up to four, the one towards 
the centre having the largest tuberculations. Section triplicate. Rare at Great 
Ponton. 


N.B.—This concludes the list of triplicate Nerinzas. The identification of the 
species from the upper beds of the Lincolnshire Limestone at Weldon and Great 
Ponton is far from satisfactory, and yet the fossils are too imperfect in the majority 
of cases for one to venture on making many new species. ‘The forms clearly have 
Bathonian affinities, and yet are not exactly Bathonian species. The ornaments 
in two or three cases are more of the nature of tuberculations than is usual with 
species in the Inferior Oolite. 


Seorion D (QuapRIPLicaTs). 
146. Nerina cincenpa, Phillips, 1829. Plate XIV, figs. 13 a—f, 14. 
1829 and 1835. TurRRireLta cinGENDA, Sowerby. Phillips, Geol. of Yorksh. 


Coast, p. 164, pl. xi, figs. 28 and 29. 
1836. Nerinma cryeenpa, Phil. Bronn, in Neues Jahrbuch for 1836, p. 558. 


1875. - -— — Geol. of Yorksh. Coast, 3rd edition, p. 258, 
pl. xi, figs. 28 and 29. 
1884. — — — Hudleston, in Geol. Mag., dec. 3, vol. i, p. 110, 


pl. iv, figs. 3 and 4. 


Description.—Since this species exhibits a considerable amount of dimorphism, 
both the proportions and external markings are subject to some variation. 
Spiral angle (subapical) . : aie. 
Pp g 
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Height of whorl to width (mean about) des; 
Approximate length : - 100—140 mm. 

Shell subeylindrical, turrited. _Whorls numerous, and variable in relative 
proportions, but on the whole rather high. At first the sutural belt or carina is 
very prominent, ahd the whorl very concave (13 5). Presently the whorls are 
divided almost equally by a median belt, the anterior portion being excavated 
whilst the posterior portion is flat. Fine spiral lines with faint granulations are 
usually present, but appear to fail in the anterior whorls, where a considerable 
modification takes place, though, on the whole, the somewhat long whorl, the 
median varix, and the constricted anterior area are usually characteristic. 

Available specimens rarely have a good aperture, and the actual body-whorl is 
seldom seen. Fig. 13 a shows a good aperture, with one wide fold rather below 
the centre of the outer wall, and two finer folds on the columella. It is 
probable, however, that this is not the real body-whorl, but merely the lowest 
whorl of an imperfect specimen.’ The very small posterior fold on the outer 
wall may not have been developed in this particular case. The section is shown in 
figs. 13 d and 13 e, both from the Dogger of Blue Wyke. It may be described as 
triplicate to quadruplicate. The posterior fold on the outer wall is small, and not 
always present in every whorl of the same specimen. Fig. 14 represents a cast 
of a fragment of a large specimen from the ironstone of Irchester, where the 
posterior fold of the outer wall has been developed on one whorl and not on 
another. 

Relations and Distribution—In Yorkshire Nerinza cingenda occurs abundantly 
in the upper part of the shell-bed towards the top of the Dogger at Blue Wyke, 
but has never yet been found in any part of the Dogger below that bed. It may 
also occur in the Millepore Bed, though I have not been able to identify it 
for certain.” From its proneness to dimorphism, and the variability of its internal 
section, it affords an excellent example of the instability of the genus, of which in 
Yorkshire it is the first representative. The two species, or sub-species, next 
described are its more immediate relatives. 

As regards distribution in other parts of England, N. cingenda may usually be 
looked for on the Dogger-horizon in the counties of Lincoln, Rutland, and 
Northampton, although I only know of it myself in the last county. Many of 
the large casts in the Duston ironstone belong to this species. As we proceed 
south-westwards there seems to be an indication of it in the Inferior Oolite of 
Otley Hill. I have never seen genuine specimens from the Cotteswolds, although 

1 See antea, p. 195. 

2 Although I possess several interesting fragments from the Millepore-bed, one of which is a 


Ptygmatis, they are too imperfectly preserved for description. In the Scarborough Limestone, as is 
usual where a Cephalopod facies predominates, Nerinea is hardly to be found. 
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the forms next described may be varieties, and the species described as Longford- 
ensis (Pl. XIII, fig. 5) resembles it in the anterior constriction of the whorls. 


147. Nerinma, species or variety. Plate XIV, fig. 15. 


Deseription.—From a fragment 20 mm. in length. Spiral angle about 5°. 
Shell cylindrical, turrited. Whorls moderately high with a deep median furrow, 
and separated by a wide suture; in the lower whorls a spiral line is seen in the 
furrow, but other ornaments, if any, are obliterated. Section triplicate or 
quadruplicate. 

Relations and Distribution —There may be a considerable amount of deception 
produced by mineralization in this case. This form possesses a certain degree 
of resemblance to the later stage of N. cingenda, such as fig. 13 c, but the 
central furrow occupies the position of the median belt in the Yorkshire species, 
hence I would give it the provisional term of “ pseudocingenda.” The specimen 
is of interest as coming from the Lower Limestone of the Cotteswolds near 
Holcombe Mill, which occupies a position below the Pea-grit and yet above the 
recognised Opalinus-zone. 


148. NERINHA SUBCINGENDA, sp. nov. Plate XIV, figs. 16 a, 16 b. 


Description : 


Spiral angle (regular) : : = ele 
Height of whorl to width . : wy) Desde 
Usual length 5 . 30—35 mm. 


Shell cylindro-conical, strongly faneifeal Whorls twelve to fourteen, much 
excavated anteriorly, flat and prominent posteriorly. Three spiral lines are con- 
spicuous and rather wide apart in the anterior whorls; and finer intermediate 
spirals probably also exist. These decussate with lines of growth. 

The body-whorl, in addition to the thin spiral raised lines, has a sharp anterior 
keel; the base is drawn out and ornamented with numerous fine spiral lines of 
rather unequal strength, partially decussating with lines of growth. Aperture 
rhomboidal, with a short and wide reflexed canal. Section unknown. 

Relations and Distribution.—The peculiar mineralization of the Dogger fossils 
renders a close comparison almost impossible. This species or variety is of shorter 
habit and more conical than average specimens of N. cingenda, and the whorls are 
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also shorter. There is also some difference in details of ornament, but the differ- 
ence of mineralization may partly account for this. It is a good local variety, if 
not entitled to be regarded as a distinct species. 

Rare in the Lincolnshire Limestone at Santon, but more common at Geddineton 
Grange, where the specimens are usually weathered. 4 


Szor1on E.—Folds numerous, simple. 


149, Nertnaa (? Ptygmatis) Gursur, Witchell, 1880. Plate XV, figs. 1 a—c. 


1880. Nerinma Gotset, Witchell. Notes on a Section of Stroud Hill, &., Proc. 
Cottesw. Nat. Field Club, vol. for 1879-80, 
p- 128, pl. iv, fig. 2. 

1887° —- — oa Proe. cit., vol. for 1887, p. 25. 


Bibliography, §c.—In the original diagnosis Mr. Witchell says, “ Columella 
with one fold, outer wall with two folds near the middle of the volution.”? Subse- 
quently, having obtained better specimens, he described the species as possessing 
“two folds on the columella, two on the outer wall, and one on the posterior wall.” 

Description : 


Spiral angle (regular) : : 2) Some 
Height of whorl to width about . F led 
Approximate length . : . 150 mm. 


Shell cylindrical, turrited. Whorls numerous, much excavated, and orna- 
mented with closely-set fine spiral lines (rarely preserved, and probably not 
extending to the more mature whorls). The constriction of the whorls is slightly 
anterior, so that each sweeps up very sharply towards the raised anterior margin. 
Sutural girdles extremely prominent, sutural angle very oblique. 

Aperture oblong, form and length of canal unknown. Section, five folds, with 
two wide but simple folds on the outer walls, two smaller V-shaped folds on the 
columella, and one small V-shaped fold on the posterior wall. 

Relations and Distribution.—This singular and well-marked species appears to 
stand alone in the Inferior Oolite, and to be without near relations in any English 
beds. It is somewhat difficult to say whether it should be regarded as a Nerinza 
or a Piygmatis. The folds on the columellar side are small, so that the section is 
not deeply indented. The existence of species having the internal structure of 
Nerinza cingenda and Nerinea Guisei affords evidence of a bridge, as it were, 
between the triplicate Nerinwe and the more complex internal structure of 


Ptygmatis. 
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N. Guisei was first described from the Clypeus-grit of Rodborough Hill, where 
fragments are numerous, though well-preserved specimens are rare. North of 
these quarries no specimens have hitherto been discovered, but south of Rodborough 
it has been found at several localities, and always in the same part of the Clypeus- 
erit, e.g. (1) Road-side between Symonds Hall Hill and Wootton-under-Hdge; 
(2) Horton Hill (Sodbury) ; (8) Freshford, in the Avon Valley; (4) Twerton Hill, 
near Bath; and (5) in the quarries about Radstock. At this latter locality, 
especially on Clan Down, N. Guisei occurs somewhat abundantly in the form of 
external casts. In this case the spiral lines have been well preserved, and we thus 
obtain an insight into the apical conditions of the shell. 

It has already been indicated in the Introduction that Clan Down is the most 
southerly point whence specimens of the genus Nerinza have hitherto been obtained 
from the Inferior Oolite, and it is worthy of remark that a form in many respects 
exceptional should be the first to reward the collector coming from the south. 


Srotion F.—Folds numerous, complex. 


150. Nerinama (Ptygmatis) CAMPANA, sp. nov. Plate XV, figs. 2 a, 2 b. 


Description : 


Spiral angle (regular) . : : Os 
Height of whorl to width : : ee ena 
Approximate length . : “ . 65 mm. 


Shell cylindro-conical, strongly turrited. Number of whorls about twenty-two, 
very short and deeply excavated anteriorly. The sutural carina, thick and promi- 
nent in the early stages, is sharp and even more prominent in the later ones, 
almost overhanging the preceding whorl. Ornaments unknown. 

The section (fig. 2 4) is not perfectly clear, but the indications are those of a 
Ptygmatis, especially the large square-headed fold in the anterior portion of the 
outer wall. 

Relations and Distribution.—Belongs to the more conical forms of the sub- 
genus Ptygmatis, but easily separated from all by the salience of the sutural 
carine. It is just possible that a specimen figured by me from the Millepore-oolite 
of Whitwell, in Yorkshire (‘ Geol. Mag.,’ dec. iii, vol. 1, pl. iv, fig. 7), is.a flattened 
representative of this species. 

Rare in the Lincolnshire Limestone at Belmisthorpe, in company with Ptyg- 
matis OCotteswoldiz. 
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151. Nerinma (Piygmatis) prsouitiva, Witchell, 1887. Plate XV, figs. 3 a—c, and 
Plate XVI, fig. 7. 


1887. Neninxa Pisonitica, Witchell. Vol. cit., p. 82, pl. i, fig. 6. 


Description : 
Spiral angle : : : . d—d*. 
Height of whorl to width . ; a) Devie25; 
Approximate length ‘ : . 80—200 mm. 


Shell cylindrical, subulate. Whorls numerous, of moderate length, flat, 
sutural prominence scarcely marked. Assuming that fig. 3 b represents the apical 
conditions, there are numerous fine spiral lines in the earlier whorls, whilst the 
later ones appear to have been perfectly smooth. 

In section the outer wall has two folds, the anterior of which is very large and 
complex; the posterior fold is small and flat-headed. On the columellar side the 
anterior fold is expanded and angulated, the middle fold is almost simple, the 
posterior fold is deep and bifurcated. 

Relations and Distribution.—The internal structure easily distinguishes this 
species from any member of the Oppelensis-group, where the section exhibits seven 
folds ; the whorls also are perfectly flat throughout, whilst in most of the members 
of the Oppelensis-group they are excavated, at least in the earlier stages. 

It is described by Mr. Witchell as abundant in the pisolitic beds near Stroud, 
and at Longfords near Nailsworth. It occurs also in the Pea-grit at Crickley. 
There is a variety with rather shorter whorls, a rather wider spiral angle, and 
with the apical whorls slightly excavated, which occurs in a hard arenaceous rock 
about halfway between Seven Wells and Snow’s Hill. This is said to be on the 
horizon of the Oolite Marl. Very long specimens showing the characteristic 
internal structure of Ptyg. pisolitica occur in the Inferior Oolite of Otley Hill (Mr. 
Walford’s collection.) The fragment from Weldon (PI. XVI, fig. 7) also oreatly 
resembles this species, which, if this identification be correct, appears to possess a 
wide vertical range. The shell-bed at Weldon is undoubtedly high" in the Inferior 
Oolite series, but there is probably a mixture due to remané forms. 


1 When I spoke of the Lincolnshire Limestone as being in the Lower Division of the Inferior 
Oolite an exception should have been made as regards the fossiliferous beds of Weldon and Great 
Ponton (see antea, p. 73). 
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152. Nerinza (Ptygmatis) xenos, sp. nov. Plate XV, figs. 4 a, 4 b. 


Description : 
Spiral angle (regular) : : . a 
Height of whorl to width (approximate) af alseals 


Shell cylindrical, slightly turrited. Whorls tolerably numerous, for the most 
part flat, but slightly constricted about three-fourths of the way down. The 
suture is situated in the middle of a sutural belt of moderate prominence, 
which becomes almost effete in the later whorls. Sutural angle oblique. The 
ornaments consist of numerous fine spiral lines, of which one, rather larger than 
the rest, occupies the hollow of the constriction; they seem to fade away in the 
later whorls. 

The section shows five principal folds of a peculiar character. The anterior fold 
on the outer wall is much extended longitudinally ; it is broad-headed, and deve- 
lops slight subsidiary folds; the posterior fold is small and curved. Of the folds 
on the columellar side, the lowest is much extended longitudinally, the second is 
shght, the third (on the posterior wall) is narrow and deep. 

Relations and Distribution—The whorls are relatively higher than in Ptyq. 
pisolitica, and the peculiarly extended character of the lower folds of the section 
still further helps to differentiate it from that species, to which it is probably the 
most nearly allied. There seems also to be some slight differences of ornamen- 
tation, but the indications are obscure, even if they be of much specific value. 

Ptyg. wenos is interesting as occurring on the lowest horizon of any Nerinxa 
yet discovered in the Cotteswolds. It is met with somewhat sparingly in the 
shell-bed below the Lower Limestone on Crickley Hill, which is on the border-land 
between the Murchisonx- and the Opalinus-zone. Whether this species or Nerinxa 
cingenda is the oldest member of the genus in England remains yet to be deter- 
mined; if the Nerinxa-bed of the Dogger is strictly on the Pea-grit horizon, as 
supposed by some, we must regard Ptgy. wenos as the oldest Nerinea at present 
known in this country. 


The following group of species has this much in common, viz. that each 
possesses, or is presumed to possess, an internal structure very similar to that 
of Nerinxa Oppelensis, Lycett. The section has seven folds, but although the 
folds are so numerous, they do not seem to restrict the space so much as is 
the case in some other species of Ptygmatis presently to be described. This 
group appears to be represented in the Bathonian of France by Nerinxa 
bacillus, D’Orb. 
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153. Nurinma (Piygmatis) Bacittus, D’Orbigny, 1850. Plate XV, figs. 5a, 5b, 6a 
—c, 7a, and Plate XVI, fig. 12. 


1850. Neninza Bacrttus, D’Orb. Prod., i, p- 298. 

1852. — — — Ter. Jurass., ii, p. 84, pl. eclii, figs. 3—6. 

1884. _ (Ptygmatis) Bactuius, D’Orb. Cossmann, Et. Bath., p. 196, 
pl. i, figs. 25 and 26, and 
pl. xi, fig. 18. 


Bibliography, §c.—The specimens from the Bathonian of Marquise figured by 
D’Orbigny are represented as having a whorl whose height and width are about 
equal. It is on the supposition that these figures are correct that the 
following comparisons are founded, as no measurements are given in the text 
of the Paléontologie Francaise. In our Inferior Oolite there are varieties of a 
species so closely resembling the Nerinwxa bacillus of the Terrain Jurassique that 
I can hardly venture to give it a different name. 

General Description : 


Spiral angle - : - d—4°, 
Height of whorl to width . from dls tod’ 
Length estimated up to . . 150 mm. 


Shell cylindrical and greatly elongated. Whorls numerous, about as high as 
wide, excavated, the chief constriction being rather below the centre and slightly 
increasing with age. Sutural belt prominent. In the young and the median stage 
the whorls are ornamented with about six spiral lines, which are somewhat 
unequally distributed, but, as is often the case, these have a tendency to 
disappear with age. 

The section shows seven folds more or less complex (see figs. 5 b, 6b, and 6c), 
but the posterior fold on the columellar side, i.e. the fold on the posterior wall, 
is simple and very slight, and scarcely to be seen in some of the volutions. 
The two anterior folds on the outer wall extend about halfway up, and are 
flat-headed with two projections. The posterior fold on this side is at some 
distance from these, and is also flat-headed with two projections. The anterior fold 
on the columella is large, deep, and bifid, in some cases with three angles; the 
second fold is narrow and slightly bifid ; the third is deep and very strongly bifid. 

Relations and Distribution —The interior structure differs but slightly from the 
description given by D’Orbigny of N. bacillus, and is very similar to that of 
N. Oppelensis presently to be described. Such differences as do exist may be 
partly the result of the conditions of preservation. Our Inferior Oolite varieties 
of Ptygmatis bacillus may be distinguished from Ptyg. Oppelensis by the greater 

28 
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length of the whorls, and by the absence of dimorphism; and from Ptyg. Jonesit 
by the absence of dimorphism and the more regular excavations of the whorls. 

A variety, which may be known as “ Carnicotensis” (figs. 5a and 5), 
represents in part the earlier stages of the species. This form is not uncommon 
in the Clypeus-grit horizon of the neighbourhood of Radstock. A very 
cylindrical variety occurs in the upper Nerinza-bed at Little Ponton (fig. 6a), 
at Weldon (fig. 6), and in the highest part of the Freestone Series at Crickley 
(fig. 6c). This may be known as var. “cervicula.” There is a third variety 
(fig. 7a), which I would describe as var. ‘‘ crassicincta” from the great thickness 
of the sutural belt; the whorls also are not quite so high. This occurs in the 
Pea-grit of Nailsworth Hill. The section is somewhat obscure, but is evidently on 
the same plan as in Ptyg. bacillus and Ptyg. Oppelensis. This form may ultimately 
prove to be worthy of stronger distinction. But, accepting it as a representative 
of the species now under description, we obtain a wide range from the Pea-grit to 
the Clypeus-grit. The case is exceptional, as there are but few species of Nerinza 
which can be regarded as common to the upper and lower divisions of our Inferior 
Oolite. If I have been mistaken in referring our Inferior Oolite species to Ptyg. 
bacillus, I would propose for it the name of Ptygmatis cervicula, the two other 
names to stand as varieties. 


154. Nermnaa (Ptygmatis) Jonusu, Lycett, 1857. Plate XV, figs. 9 a—e. 


1857. Nertyma Jonesu, Lycett. Cotteswold Hills, p. 124, pl. ij, fig. 4. 
1887. — — — Witchell, vol. cit., p. 25. 


Bibliography, Sc.—Owing to the interior of the type specimen being filled 
with spar, there is no chance of getting a section. Hence Witchell (op. cit., 
p- 25) places N. Jonesii in the unclassified group. ‘There can be little doubt that 
it is a true Ptygmatis, though its excessive dimorphism causes the fragments 
to be difficult of identification, as the two parts seldom occur on the same 
specimen. 

Description : 


Spiral angle (approximate) : . 4°—5° 
Height of whorl to width nearly as Bibel bee 
Approximate length . . 150 mm. 


Shell cylindrical, elongated, very dimorphous. Whorls about as high as wide. 
‘The posterior whorls are excavated and much thickened posteriorly, so as to form 
a strong sutural belt. The salience of this belt diminishes, the elevation of 
the whorls becomes less, and ultimately the whorls become quite flat and without 
any marked sutural prominence. 
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The section of the type is unknown; a specimen from the Pea-grit of 
Longfords, showing the posterior half (fig. 9c), gives indications of a structure on 
the bacillus or Oppelensis plan. A section of the anterior half (fig. 9b) gives faint 
indications of a similar character. 

Relations and Distribution.—Owing to the fact that the two portions of this 
very dimorphous form are rarely found in one piece, a degree of uncertainty hangs 
about the species. Posteriorly its relations with Ptyg. bacillus are intimate, but 
the anterior portion is quite different. From Ptyg. Oppelensis it is separated by 
the height of the whorls and by its more elongate habit. 

Rare in the Freestone, Nailsworth, and in the Pea-grit at Longfords. 

A specimen from the Lincolnshire Limestone of Wakerly (figs. 8a and 8d), 
which I temporarily designate as Ptygmatis “ baccilloides,” reminds us of the pos- 
terior portion of Ptyg. Jonesii, though the whorls are a little shorter. 

The section of the Wakerly fossil seems to be on the bacillus-Oppelensis plan, 
but it possesses considerable peculiarities of its own, which at present require the 
confirmation of other specimens. 


155. Nerinma (Ptygmatis) Orprtensis, Lycett, 1857. Plate XV, figs. 11 a—e. 


1857. Neninza Oppenensis, Lycett. Cotteswold Hills, p. 123, pl. ii, figs. 6, 
6 a. 
1887. _— — — Witchell, vol. cit., p. 30, pl. i, fig. 3, 3 a. 


Bibliography, §c.—Originally described from a fragment found in the Oolite 
Marl of Selsley Hill. Witchell considered the section shown by Lycett to have 
been much worn. Accordingly he substituted another, which is again figured 
(fig. lle). This figure, he says, occurs with slight variations in four Inferior 
Oolite species. This number may be increased. 


Description : 
Spiral angle (mean) . : : 0 2G 
Height of whorl to width : ional iede 
Approximate length . ; ; . 80mm. 


Shell conical to cylindrical, dimorphous. The spire has a bluntish apex, and 
the apical angle is nearly double the mean spiral angle, so that the general angle 
is very obtuse. Whorls twenty-five and upwards, short, with indications of spiral 
ornament in the earlier stages. The apical whorls are deeply excavated, the spiral 
belt being thick and prominent. These features gradually soften down until we 
reach the stage described by Lycett, where the whorls are “ slightly tumid at the 


junctions,” and the excavation is but slight. In specimens from the marly Lime- 
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stone of Swift’s Hill and Longridge, and in specimens from the Pea-grit horizon 
of Longfords (fig. 11 d), which are better preserved than those from Selsley Hill, 
a third stage is noted. The excavation of the whorls and the sutural prominence 
disappear, and the whorls become flat or very nearly so. 

The body-whorl is short and angular, with an excavated base; aperture nearly 
square, with a short canal. In complete specimens possessing the true body- 
whorl there are no signs of folds either on the columella or lip. 

The section is very complex; it has seven folds. Fig. 11e (Mr. Witchell’s 
type) may be regarded as showing the plan most completely. Fig. 11 ¢ exhibits 
a somewhat curious divergence. The section of Ptyg. Oppelensis differs in no 
material respect from the sections of Ptyg. bacillus (figs. 56 and 6¢) already 
described. The three angles in the head of the anterior columellar fold, mentioned 
by D’Orbigny as one of the characters of Ptyg. bacillus, are noticeable in 
Mr. Witchell’s specimen, and also in the specimen of Ptygmatis bacillus (fig. 6 c) 
from the Upper Freestones of Crickley. 

Relations and Distribution.—Ptyg. Oppelensis is a somewhat aberrant member 
of the bacillus-group. From D’Orbigny’s species it is easily distinguished by the 
shortness of the whorls, the obtuse-angled subconical spire, and by its marked 
dimorphism. It has already been indicated in what way it differs from Ptyg. 
Jonesit. 

The distribution of this species is somewhat local: The Pea-grit of Longfords, 
the Oolite Marl horizon of Selsley Hill, and, further north, of Swift’s Hill and 
Longridge, are the only localities where it has been identified with certainty. 
There are so many species which possess this internal structure that strict identi- 
fication is out of the question without reasonably good specimens. ‘The fossil 
from the Lincolnshire Limestone of Wakerly (figs. 8a and 8b) has already been 
mentioned in this connection under Ptygmatis Jonesit. 


156. Nerina (Ptygmatis) propuota, Witchell, 1887. Plate XV, figs. 10 a—e. 
1887. Nertnma propucta, Witchell. Vol. cit., p. 34, pl. i, fig. 18. 


Description : 


Spiral angle (regular) 3 : 3°. 
Height of whorl to width : feds 
Kstimated length . : : 150—200 mm. 


Shell cylindrical, very narrow. Whorls about twenty-five, flat, sometimes 
higher than wide, in other cases slightly the reverse; suture without prominence 
and close-fitting ; angle oblique. Faint traces of spiral ornament on the early 
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whorls, later ones perfectly smooth. The only salience throughout the long and 
narrow spire is a slight spiral band on the posterior margin of each whorl. 

Body-whorl smooth, angular, elongate ; aperture oblong, with a canal rather 
long for the genus and slightly deflected. Section shows seven folds, arranged on 
the bacillus- or Oppelensis-plan. 

Relations and Distribution—In its narrow cylindrical outline and in the 
relative height of the whorls this species resembles Ptyg. bacillus, from which it is 

‘separated by the complete flatness of the whorls and the absence of any promi- 

nence at the sutures. Rare in the Pea-grit of Longfords. 


157. Nerina (Ptygmatis) consoprina, Witchell, 1887. 
1887. Neninxa consoprina, Witchell. Vol. cit., p. 33, pl. i, figs. 10, 10 a. 


As I have not seen the type, and never found a specimen which answers to this 
description, the species is inserted on the authority of Mr. Witchell alone. 

He says that it differs very little in its internal structure from N. Oppelensis, 
but it has a more conical figure and the whorls are higher. Found at Longfords 
in the Pisolite. 


158. Nerinma (Ptygmatis) veuox, Witchell, 1887. Plate XVI, fig. 1. 


1887. Nerinma vetox, Witchell. Vol. cit., p. 34, pl. ui, fig. 3. 


Description : 
Spiral angle (slightly obtuse) .. : + LOe 
Height of whorl to width ; : ape ecralcay 
Average length : : . 75 mm. 


Shell cylindro-conical, dimorphous. Whorls about thirty, of which the posterior 
two-thirds are deeply excavated and much thickened at the sutures. Ultimately 
the whorls become flat and without any sutural prominence. The whorls are 
extremely short, and no trace of spiral ornament has been detected in the specimens, 
though it is probable that the posterior whorls of the spire were spirally striated. 

The aperture is nearly square, with a short and not very reflexed canal. 
Section, seven folds, identical with that of Ptyg. Oppelensis. 

Relations and Distribution.—From Ptyg. Oppelensis this species differs in its 
more conical form, and in the excessive flatness of the anterior whorls. Rare in 
the Oolite Marl horizon of Swift’s Hill and Longridge. 
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159. Nerinaa (Ptygmatis) Srroupiensis, Witchell, 1887. Plate XVI, figs. 2 a, 2 b. 
1887. Nerinwa Srrovuptensis, Witchell. Vol. cit., p. 33, pl. 1, fig. 9. 


Description : 


Spiral angle (slightly obtuse). ; o Or. 
Height of whorl to width ' : » fee aleae 
Length of full-sized specimen. . 85 mm. 


Shell cylindro-conical, turrited, scarcely diaovahena Whorls about twenty-five, 
short and excavated towards the apex, and with a very thick sutural prominence, 
Lower down the whorls become almost flat and angular, increasing by steps. In 
some cases the anterior whorls are themselves slightly excavated. Traces of spiral 
ornament are observable in the earlier whorls (see enlargement of fig. 2b). The 
section shows seven folds on the Oppelensis type. 

Relations and Distribution.—Rather more conical than Ptyg. Oppelensis, this 
species further differs in the step-like character of the anterior whorls. Ptygmatis 
velox, as we have seen, varies from Ptyg. Oppelensis in an opposite direction. Inter- 
nally all three are closely related, and some might be disposed to regard them as 
varieties of one species. 

Rare in the marly Limestone of Swift’s Hill and Longridge. 


This terminates the Oppelensis-group. 


160. Nerina (Ptygmatis) Correswotpim, Lycett, 1857. Plate XVI, figs. 3 a—d, and 
var. oonrIcA, Witchell, figs. 4 
a, b, and P4c, d. 


1857. Nertnma Correswoipra, Lycett. Cotteswold Hills, p. 124, pl. ii, fig. 2. 


Description : 
Spiral angle (regular) : cealirse 
Height of whorl to width . ; woralesdle7! 
Full length : : . 80—100 mm. 


Shell cylindro-conical, slightly damlanpnduay apex acute. Whorls from twenty 
to twenty-five, extremely short and flat, except towards the apex, where a few of 
the earlier whorls exhibit considerable sutural prominence, but there is much 
variety in this respect. The anterior whorls are flat or only very slightly 
excavated, and there is little or no prominence at the sutures, beyond traces of a 


1 The spiral angle varies considerably, and is usually below 10° in specimens from the Lincolnshire 
Limestone. 
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posterior marginal rim. No signs of spiral ornamentation have as yet been 
detected, though we should expect fine spiral lines in the apical whorls. 

The body-whorl is short, flat or searcely hollowed, and angular. The aperture is 
subrhomboidal, and where the specimens are complete or nearly so (fig. 3 a) there 
is no trace of the folds which are so conspicuous in the section of the spire.' Canal 
short and moderately reflexed. The section exhibits six folds, some of which are 
very complex. On the outer wall the anterior fold is very wide, and has three or 
four small angular indentations, whilst the posterior fold is small and deep, but 
almost simple. Of the three folds on the columella the lower one is the largest 
-and square-headed; the fold on the posterior wall occupies a large space and 
bifurcates unequally. Altogether the space for the animal in the whorls of the 
spire must have been excessively small, and specimens, especially from the 
Lincolnshire Limestone, when cut longitudinally, exhibit very whimsical figures. 
There are indications, however, that this system underwent modification in the 
later whorls, and that possibly it was non-existent in the body-whorl. But other 
interpretations of these appearances have been suggested. 


Var. contca, Witchell. 


1887. Nerina contca, Witchell. Op. cit., p. 30, pl. i, fig. 2. 


Description : 
Spiral angle : : : ao Be. 
Height of whorl to width : : » 1 21°85. 
Length : 3 . 75 mm. 


In the apical whorls there is a thick sutural prominence, which gradually 
passes off into a step-like increase of the anterior whorls (well seen in figs. 4 a 
and 4 b), which are short and flat, and without ornament. The type specimen 
(fig. 4 a) did not enable Mr. Witchell to ascertain the internal structure of his 
 Nerinza conica,” but specimens since obtained by myself (fig. 4 >) show that the 
section is practically identical with that of Ptygmatis Cotteswoldizx, from which it 
is distinguished by its more conical figure and by the strap-like arrangement of the 
lower whorls. The forms 4 c and 4 d represent short conical specimens of 
Ptygmatis Cotteswoldix without the strap-like arrangement of the anterior whorls, 
characteristic of the var. conica. Such specimens are very abundant in the Oolite- 
Marl horizon of Longridge, and may possibly be regarded as abraded specimens 
of the var. conica. At all events, they are short conical varieties of Ptyg. Cottes- 
woldiz with very short whorls. 

‘Relations and Distridution—The peculiar internal character serves to dis- 


. ‘ ane ee) ae 
1 This seems to have been the case with other species of Merinwa. See remarks, p. 195. 
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tinguish Ptygmatis Cotteswoldix from any species hitherto described in this 
Monograph, but it has affinities with some of the species that follow. The group 
of which it is the type is characterized by very short whorls, which are flat and 
unornamented in the anterior stage, and by a very restricted and whimsical 
section. Specimens from the Pea-grit and from the Lincolnshire Limestone are, 
as a rule, narrower than those from the Oolite-Marl] horizon of the Cotteswolds. 

This species and its varieties are widely distributed, both vertically and hori- 
zontally, but especially on the Oolite Marl horizon of the Cotteswolds. In the 
Lincolnshire Limestone it occurs in the lower bed of Little-Ponton cutting, at 
Wakerly, Belmisthorpe, and Geddington, and at the slate-pits of Kirby and Dene 
Lodge, and probably at many other places. Of late a more cylindrical variety, 
with some difference of internal structure, has been found in considerable numbers 
in the lower beds of the Lincolnshire Limestone at Hungerton Hall. On the other 
hand, the upper beds of the Lincolnshire Limestone show but doubtful traces, 
and in the Great-Ponton cutting there are none. 


161. Neriwma (Ptygmatis), species or variety. Plate XVI, fig. 6. 


The spiral angle is about 14°, the relative height of the whorls the same as in 
Ptyg. Cotteswoldix. The whorls are slightly excavated, and the sutural prominence 
is the most conspicuous at the base of each whorl, which causes it to overhang 
the surrounding one. The internal structure only differs from Ptyg. Cotteswoldix 
in the presence of an incipient additional fold on the upper part of the columella. 

This form diverges from Lycett’s species more widely than the var. conica, 
and to a certain extent in an opposite direction. But it may have been a diseased 
or abnormal individual. A single specimen from the marly Limestone, Swift’s 


Hill. 


162. Nerinaa (Ptygmatis) Sanvonis,’ sp. nov. Plate XVI, figs. 8 a—c. 


Description : 


Spiral angle (regular) ; pe rieks 
Height of whorl to width . : padle sl SAr 
Length ; ; . 70—100 mm. 


Shell cylindro-conical, sightly dimorphous. Whorls twenty to twenty-two in 
well-grown specimens. ‘The subapical whorls are flat, and this portion of the 


1 N. Santonensis, D’Orb. (1. J., vol. ii, p. 156), is a “ Portlandian ” species of Merinea. 
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spire is sub-turrited or step-like. Lower down this feature disappears, and the 
whorls succeed each other without any prominence, except that, in well-preserved 
specimens, a slight posterior marginal rim may be noted on one or two of the 
latest whorls. Lines of growth may be observed in the later whorls of such a 
specimen as fig. 8 a, otherwise no traces of ornament have been discovered. 

The aperture is subrhomboidal, and, as in the case of Ptyg. Cotteswoldix, bears 
no trace of the presence of folds when the shell is complete (fig. 8 a). On the 
other hand, when the shell is fragmentary (fig. 8 b) the aperture exhibits three 
folds on the columella, and one on the outer wall. The section shows five folds in 
all, two on the outer wall and three on the columellar side, of which the upper one 
may be regarded as being in the posterior wall. These folds are large and 
complex, and must have reduced the available space, the result being a whimsical 
figure. 

Relations and Distribution.—Ptygmatis Santonis belongs to the Cotteswoldiz- 
group, but differs in the absence of the fourth fold on the columellar side. It is 
also narrower than the majority of specimens of Ptyg. Cotteswoldix, and the 
whorls are relatively higher. It may possibly represent N. triplicata, Voltz. 
based on the cast of a Ptygmatis too imperfectly diagnosed to be accepted as a 
species. 

Occurs in the Lincolnshire Limestone at Santon, and very rarely in the marly 
Oolite of Longridge. 


163. Nerina (Ptygmatis) BREVIVoLUTA, sp.nov. Plate XVI, figs. 9a, 9b, and ? 10. 


Description : 
Spiral angle (regular) . : é . 12°—14°. 
Height of whorl to width 4 : 2 sae 
Length t : . 339mm. 


Shell conical, slightly turrited, apex acute. Whorls about twenty-one, 
extremely short. In the apical region the sutural belts are thick and prominent, 
in the later whorls they are well defined but thinner, and the whorls themselves 
are slightly excavated. No trace of ornamentation has hitherto been noted. 

Body-whorl short and angular ; aperture angular and more wide than high ; 
eanal but little reflexed. The section shows five folds, two on the outer wall, 
three on the columellar side. Owing to the large size and complex nature of 
three of these folds (fig. 94), the interior space was very much restricted. The 
anterior fold on the outer wall might sometimes be construed as two folds. 

Relations and Distribution.—Ptyg. brevivoluta belongs to the Cotteswoldix-group, 

29 
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its section partaking of the whimsical character of that abundant species, though, 
hke Ptyg. Santonis, it possesses only three folds on the columellar side. It is 
easily distinguished from all other species of Nerina previously described in this 
Monograph by the excessive shortness of the whorls. The width of a whorl is 
equal to its height plus the height of the preceding one, plus half the height of 
the next preceding one. 

Found in considerable numbers in the Clypeus-grit of Barrington, in the 
Cotteswolds, and noted also on the same horizon at Twerton Hill, near Bath. 

A fragment from the Lincolnshire Limestone of Weldon (fig. 10) presents 
similar proportions, and may at least represent a variety. 


164. Nerinua (Ptygmatis), species or variety. Plate XVI, fig. 11. 


Description : 

Spiral angle : ; : » Willie 
Height of whorl to width : 3 bon) dlssel Ze 
Length about : 5 : . 45 mm. 

This form differs from the preceding, chiefly in the greater relative length of 
the whorls, and consequent difference in the shape of the aperture. The section 
is pretty much on the same plan; but, as the folds were somewhat smaller, there 
was more interior space, the anterior fold on the columella being markedly less 
than in Ptyg. brevivoluta. 

A single specimen from the Lincolnshire Limestone of Weldon, to which I give 
the temporary name of ‘ sub-brevivoluta.” 

N.B.—In spiral angle and internal structure Ptyg. brevivoluta and the Weldon 
form rather remind us of the figure of N. subtruntrutana, D’Orb. (T. J. 2, p. 94, 
pl. ccliv, figs. 1 and 2), a species described by D’Archiac from the Bathonian of 
Eparey. But that species has a thoroughly conical figure and no sutural pro- 
minences. Moreover, the spiral ornamentation is very marked. 
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Family—TURRITELLIDA. 


** Shell imperforate, turrited, many-whorled, conical, elongate; apertwre small, 
rounded, oval, or sub-quadrangular, entire or slightly notched at the base; lip 
simple, arched, or sinuous ; operculum corneous . . . .’—FiscHEr. 

It is quite possible that Cerithinella and even Pseudalaria, which I have placed 
provisionally under the Crriruipm, should be regarded as belonging to this 
family. 


Genus—TurriteLLA, Lamarck, 1801. 


** Shell elongated, many-whorled, spirally striated; aperture rounded, margin 
thin, operculum horny . . . .?—S. P. Woopwarp. 

As restricted by Fischer the family of the Turritellide is mainly composed of 
this one genus, which, he says, commences in the Lias, and embraces more than 
400 species of fossils. §. P. Woodward, on the other hand, traced the genus no 
further back than the Neocomian. There can be little doubt, however, that 
fossils with a very strong resemblance to existing Twrritelle are far from uncom- 
mon in the Lias, and several species, yielding remarkably handsome shells, occur 
in the Inferior Oolite of this country. 

It is just possible that some of these species might be referred to Semper’s 
genus, Mathilda, but only, perhaps, in a subgeneric sense. Laube described and 
figured a small shell, 9 mm. in length, from the Brown Jura of Balin, under the 
name of Mathilda euglypha (vide postea, p. 235). He also refers to Turritella 
eucycla, Héb. and Desl. (‘ Foss. Mont.-Bellay,’ p. 47, pl. ii, fig. 11) as belonging 
to the genus Mathilda. The authors of this last-quoted work observe that their 
Lurritella eucycla greatly resembles “ Cerithiwm” zic-zac, Desl., from the Lias, 
and “ Cerithium” amenum, Desl., from the “‘ Odlite ferrugineuse,” although 
specifically distinct. All these fossils are Turritellids, and they appear to be 
related to each other so as to constitute a group. 

Attention has been drawn lately by Mons. Cossmann (Kt. Bath., p. 221) to 
the probability of many of these Jurassic Turritellas belonging to the genus 
Mathilda, as suggested by Laube. He has, in fact, discovered the peculiar sinistral 
apex and “embryonic button,” held to be one of the characteristics of Semper’s 
genus, in the species named by him Mathilda Janeti. He describes eight species 
in all from the Bathonian of France under the genus Mathilda. 
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There can be no doubt whatever that the specimen from the Upper Lias of 
Heyford (Pl. XVII, fig. x), procured by Mr. Crick of Northampton, is closely 
related to M. euglypha, Laube, though sufficiently different perhaps to be regarded 
as specifically distinct. The “embryonic button” and general features of the 
shell speak strongly in favour of its being placed under the genus Mathilda. 
Possibly most of the Turritellids figured on Pl. XVII, with the exception, perhaps, 
of 7. Dorsetensis, might be allowed to follow suit. As a matter of fact I propose 
to describe these species under the genus Twrritella, placing the word Mathilda in 
brackets. The genus Mathilda was made to receive certain Tertiary fossils ; its 
family relationships are somewhat mixed, since it possesses the shell of a Twrritella 
with the sinistral apex of the Pyramidellide. 

As might be expected these long and slender shells are usually in a fragmentary 
condition, and for the most part the apertures are not preserved. The spiral 
ornamentation and peculiar axial cross-hatching, in addition to the great width of 
the sutural sulcus, may be regarded as characteristic of the section associated with 
the genus Mathilda. These fossils occur chiefly, if not entirely, in the Lower 
Division of the Inferior Oolite, and principally, as far as my experience goes, in 
Dorsetshire and Yorkshire. 


165. Turrirerta Dorserensis, sp. nov. Plate XVII, figs. 1a, 1b, le. 


Description : 
Spiral angle . ; : ; SOR 
Height of whorl to width . < oy Ms siel os 
Approximate length . : . 110 mm. 


Shell conical-elongate, inversely turrited. _Whorls about 30; these increase 
with great regularity, are slightly excavated, and provided with a prominent 
carina a short distance above the suture Actual apex unknown. In the apical 
whorls the carina is relatively more prominent, and the position of the carina in 
some cases more median. The position of the carina varies considerably in 
different specimens, but is in all cases anterior, and in some mature specimens 
rather near the base of each whorl. The carine are richly granulated by the 
cross-hatching, or axial ornamentation, which is very fine and close in this species. 
In the more apical whorls there are about four fine spirals above the carina and 
about two below, but this number increases with age, so that in some specimens the 
adult whorls have as many as seven spirals above and four below the keel, the latter 
being much crowded together. ‘This represents the usual form (figs. 1 a, 1 ¢), but 
there is a variety (fig. 1b) where the keel is more centrally situated, and where the 
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number of spirals above the keel is only five. Other specimens present trifling 
differences. 

The base is nearly flat and spirally striated; columella short, aperture sub- 
quadrate and restricted. (N.B.—The columellar lip is too much rounded in the 
figure.) 

Relations and Distribution.—This species stands out very prominently from the 
other Turritellids of the Inferior Oolite, being distinguished by the conical form of 
the whorls and by the prominence of the single carina near the base of each whorl. 
T. Dorsetensis differs from the 7’. Schlumbergeri, Hug. Desl., in its richer ornamen- 
tation, and in having, in the adult shells, a greater number of spirals, but, above 
all, in the more median position of the keel. In the variety from the Murchisone- 
zone of Bradford Abbas (fig. 1) this difference in the position of the keel is at 
its maximum. 

T. Dorsetensis occurs rarely in the Irony-nodule Bed of Burton Bradstock, 
and in the Lower Division of the Inferior Oolite of Bradford Abbas, where it is 
also rare. A small fragment has been found in the freestones of the Inferior 
Oolite near Cheltenham (Brodie Collection). 


166. Turrirecta cf. Scunumpercert, Hugene Deslongchamps, 1863—66. Not 
figured. 


1868—69, TurRRITELLA SCHLUMBERGERI, Eugine Deslongchamps. Notes Paléonto- 
logiques, p. 93, pl. viii, figs. 8 a, 
8b, Se. 


The late Prof. Eugtne Deslongchamps founded his species upon four speci- 
mens belonging to the Faculty of Sciences at Caen procured by Mons. Schlumberger 
from the Inferior Oolite of the Meurthe. None are quoted from the “‘ Odlite 
ferrugineuse’”’ of Normandy. 

This species has considerable affinity with T. Dorsetensis, but the keel is 
represented as being less prominent, and, moreover, is placed much nearer the 
base of the whorls, so that only one spiral instead of four occupies the space 
between the keel and the suture. 

One specimen, answering fairly well to the figures and description in the ‘ Notes 
paléontologiques,’ is in my possession from the Inferior Oolite of Dorsetshire. It 
is interesting to make this identification, since the fossils from the so-called 
Sowerbyi-bed of the Meurthe seem to possess considerable affinity with those from 
the concavus-bed of Bradford Abbas. Possibly 7. Dorsetensis might be regarded 
as a marked local variety of 7’. Schlumberger. 


230 GASTEROPODA OF THE INFERIOR OOLITE. 


Turritella opalina group. 


The following species or sub-species of Turritella, occurring in the Inferior 
Oolite of England, are placed in this category. Twurritella abbas, sp. u., T. opalina, 
Quenstedt, and var. canina, Hudleston, 7’. strangulata, sp. n. These forms may 
belong to the genus Mathilda. 


167. Turrivetta (Mathilda) appas, sp. nov. Plate XVII, figs. 2a, 26, 2¢— 
cf. Turritella septemeincta, Miinst., 
Goldf., Pl. 196, fig. 12. 


Description : 


Spiral angle : : : . 9—I11°. 
Height of whorl to width ; op es alge 
Approximate length , - 7 Oemm: 


Shell elongate, turrited, much indented by He sutural sulcus. Number of 
whorls from 16—20. Indications of a sinistral apex have been observed on one 
specimen. Between the subapical and anterior whorls there is but little difference 
except as to size; in shape the whorls are narrow and subtumid, the chief 
protuberance being postero-mesial, with a tendency to be pinched in at either 
extremity. The spirals are seven in number; usually there is a slight space 
between the first spiral and the suture, the second spiralis about equidistant, both 
are situated in a depressed’ area and are small. Between the second and third 
spirals there is a sharp rise of the whorl, and upon the most salient portion occurs 
the third spiral, which is the largest of all and constitutes the principal promi- 
nence; it might almost be described as a carina; the fourth and fifth spirals are 
nearly as large, the sixth spiral is sometimes small, the seventh spiral occupies 
the base of the whorl close to the suture. These ornaments are subject to a 
certain amount of variation in individual specimens ; both the spiral and the inter- 
spiral spaces are cross-hatched, but in this species the spirals are not deeply cut 
or granulated. Specimens such as fig. 2 ¢ exhibit some difference as to the size of 
the spirals; for instance, the sixth spiral is large and the whorls rather more 
tumid, showing, in fact, a passage towards the form recognised as 7’. opalina. 

The base is very flat and has from two to three spiral ridges; aperture ovate 
with a slight tendency to be subquadrate anteriorly. 

Relations and Distribution.—Turritella abbas clearly differs from T. opalina in 
the narrow and elongate character of the whorls. As regards 7. septem-cincta, 
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Minster, that species was founded on a fragment, some 12 mm. in length, said to 
come from the Lias. The enlargement by Goldfuss shows a whorl not dissimilar to 
that of T. abbas ; but, as we are left in doubt on many points, it is safer to make a 
new species in this case, and I am the more inclined to do so because 7. abbas is 
decidedly the characteristic and most abundant Turritella in the Inferior Oolite of 
Dorsetshire. 

T. abbas occurs chiefly in the concavus-bed at Bradford Abbas, where fragments 
are not uncommon; it also oceurs in the corresponding zone near Beaminster, 
and has been noted rarely in the Pea-grit of Crickley. 


168. Turrireta (Mathilda) opauina, Quenstedt, 1858. Pl. XVII, fig. 3 a. 


1858. TURRITELLA OPALINA, Quenstedt. Der Jura, p. 326, pl. xliv, fig. 13. 


Bibliography, §c.—This is most probably the Turritella elongata of Zieten 
(= Cerithiwm elongatum, VOrb, Prod. 1, p. 250). The specific name elongata had 
been already appropriated by Sowerby for a Twurritella of Tertiary age, ef. 
Hudleston, ‘ Geol. Mag.,’ dec. 3, vol. i (1884), p. 200. Quenstedt’s name may be 
accepted as a generalised term for elongate T'wrritelle of Jurassic age possessed of 
about six or seven spirals, but the following description relates to a specialised 
form which, it is believed, more distinctly resembles Quenstedt’s species. 

Description : 


Spiral angle : ° . 14°—15°. 
Height of whorl to ih : : Pee eer kay se 
Approximate length . : . 45 mm. 


Shell conical-elongate, spiral angle very regular, sutural sulcus wide. Whorls 
about fifteen, short and tumid, the chief prominence nearly mesial. Sinistral 
apex probable. Usually there are six spirals, the fourth and fifth being the most 
prominent ; between these two is a sulcus of considerable depth, the impression 
of which is left on the internal mould. The cross-hatching or axial ornamentation, 
as in the opalina-group generally, is distinct, equally spaced, and but slightly 
oblique; the spirals are slightly granulated. 

Base very flat and slightly excavated ; aperture subcircular with a tendency to 
be subquadrate anteriorly, columellar lip short and straight. 

Relations and Distribution.—Quenstedt does not give a detailed description of 
T. opalina, but the fossils now under description correspond well in proportions, 
and to a certain extent in ornamentation with that author’s figure ; our examples 
are rather shorter. It is clearly distinguished from T. abbas by its more conical 
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figure, wider spiral angle, and by the shorter and more tumid whorls. The details 
of ornamentation also differ considerably. 

But just as there are specimens, such as fig. 2c, which seem to connect 
T. abbas with T. opalina, so also there are specimens which serve to bridge over 
the gap between 1’. opalina and T. quadrivittata. On the other hand fig. 3b repre- 
sents a richly ornamented and unusually well-preserved specimen of 7’. opalina, 
where the sulcus between the two principal carinz is occupied by a secondary 
spiral, thus adding to the number. 

A single specimen of 7’. opalina has been found in the opalinus-bed of Burton 
Bradstock. A few in a better state of preservation have been obtained from the 
concavus-bed, Bradford Abbas. It may also occur in the Dogger at Blue Wyke 
and in the Millepore-bed. 


169. Turriretta (Mathilda) opauina, var. cantina, Hudleston, 1884. Plate XVII, 
fig. 4. 


1884. TuRRITELLA OPALINA, Quenstedt, var. cantNA, Hudl. Geol. Mag., dec. 3, 
vol. i, p. 200, pl. vii, fig. 9. 


Description : 


Spiral angle ; ; ; . 20°—23°. 
Height of whorl to width ; j 2 hates 
Approximate length . : 5 . 40 mm. 


This variety possesses the conical shape of T. opalina, but under a wider spiral 
angle, and the relative width of the whorls is greater. The whorls are very short 
and globose, and separated by a well-marked sutural sulcus. The apex is unknown; 
the subapical whorls are globose and have about seven spirals; the more mature 
whorls have about eight. Of these, three nearly equal strap-like bands are 
distinguished, occupying the area a little below the centre, the uppermost of the 
three being slightly the strongest and representing the most salient portion of the 
whorl. Owing to the crowding of the spirals (and partly also to the peculiarity of 
the matrix) the cross-hatching is not conspicuous. Aperture similar to that of 
T. opalina, but slightly more orbicular. 

Relations and Distribution.—The relations of this variety to other members of 
the opalina-group have been already indicated. A very few specimens have been 
found in the Dogger at Blue Wyke. Specimens approaching this variety, such as 
fig. 5 b, occur in the concavus-bed, Bradford Abbas. 
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170. Torrtrenta (Mathilda) strancuata, sp. nov. Plate XVII, fig. 5. 


Description : 


Spiral angle . : F : 3 he 
Height of whorl to width : : on 
Approximate length . : . 65 mm. 


Shell elongate, strongly turrited, deeply sulcated, sutural angle very oblique. 
The whorls (about fifteen) are long and irregularly bulging, the principal promi- 
nence being posterior, where also is situated the principal spiral or carina. The 
spirals are six and sometimes seven in number, the third being the most promi- 
nent. Cross-hatching is conspicuous throughout the shell, the lines being nearly 
parallel to the axis, and fairly close. Other indications wanting. 

Relations and Distribution—This species is distinguished from Twrritella abbas 
by the width and depth of the sutural sulci, which, in conjunction with the 
excessive postero-mesial bulge of the whorls, give a curious strangulated appear- 
ance to the spire; the ornamentation also is coarser than in T. abbas. As regards 
the outline of the spire, 7’. strangulata has considerable resemblance to 1. 
Hartmanniana, Miinst. (Goldf. iii, p. 98, pl. excvi, fig. 8, a fossil of the Lias). But, 
to judge from the enlargement of Miinster’s species, the ornamentation differs 
considerably. 


Note on the opalina-group. From Twrritella eucycla, Héb. and Desl., and from 
T. Clapensis, Terquem and Jourdy, the members of this group are separated by 
the greater number of spirals in the whorls. Both the last-named fossils are 


more nearly related to 7. quadrivittata, Phil. 


171. Tourrire.ta (Mathilda) quaprivirrata, Phillips, 1829. Plate XVII, fig. 6. 


1829 and 1835. Turrirenna euaprivirrara, Phillips. Geol. Yorks., pt. 1, p. 129, pl. xi, 
fig. 23. 


1850. Crxrrurum quaprivirratuM, d’Orbigny. Prod. i, p. 271. 

1884, TurRirerta euaprivirrara, Phillips. Hudleston, Geol. Mag., dec. 3, 
vol. i, p. 202, pl. vii, figs. 11 
—13. 


Bibliography, 5c.—Without multiplying references it may be sufficient to state 
that authors have differed greatly as to whether Phillips’ species should be re- 


te : ep ee debe ; ar 
garded as a Cerithiwm ora Turritella. Morris, in his ‘ Catalogue,’ enters it under 
30 
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both genera—a very unusual proceeding. It clearly belongs to the Mathilda-like 
Turritelle. It is possible that two species, or at any rate two varieties, are 
included under 7. quadrivittata; one a wide, the other a narrow form. The 
wider form, which is Phillips’ type, is represented in pl. vu, figs. 11, 12 of the 
above quoted volume of the ‘ Geological Magazine.’ The narrower form is repre- 
sented in pl. vu, fig. 13, and also in Pl. XVII, fig. 6, of the present work. 

Description—Accepting, at least provisionally, the view that both wide and 
narrow forms belong to one species, the spiral angle will range from 18°—28°. 
The height of whorl to width is about as 1 : 13, and the average length may be 
about 20 mm. 

The spire consists of from ten to twelve whorls; apex unknown. The whorls 
are sub-globose, sutural sulcus wide with sometimes a faintly-marked rim in the 
centre. Hach whorl is ornamented by four granular spirals, the third being the 
strongest and most granulated. The cross-hatching is close and sinuous, decus- 
sating with the spirals so as to form nodes. Base nearly flat, and spirally 
striated: aperture suborbicular. 

Relations and Distribution.—The differences which separate this species from 
the opalina-group have been already indicated. Twrritella tricincta, Miimst. 
(Goldf. pl. exevi, fig. 11), a fossil of the Lias, may possibly be merely a variety, 
T. eucycla and T'. Clapensis may be regarded as elongated and eucycloid varie- 
ties of the quadrivittata-group, the former especially coming near to the narrow 
section of 7’. quadrivittata. 

Rare in the Dogger and Millipore-bed; a single specimen from the Lincoln- 
shire Limestone of Weldon. A variety, which occurs in the shell-bed at Pit- 
combe, and also in the concavus-bed at Bradford Abbas, develops an additional 
spiral posteriorly ; it belongs to the slender section, and is closely related to T. 
eucycla, Héb. and Desl. 


172. Turriretta (? Mathilda) cf. sinarta, Hébert and Deslongchamps, 1860. 
Plate XVII, fig. 7. 


1860. TurrireLta Binarta, Héb. and Desi. Foss. Mont.-Bellay, p. 47, pl. vi, 
fig. 7; pl. viii, fig. 10. 


A fragment consisting of four whorls from the Lower Division of the Inferior 
Oolite near Beaminster presents so many points of resemblance to the Callovian 
species from Montreuil-Bellay that I feel justified in making this reference, pend- 
ing the discovery in our Inferior Oolite of more complete specimens. 

Our fragment shows a spiral angle of about 14°. The whorls, which are 
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separated by a wide sutural sulcus, are angular and strongly bicarinate, the upper 
carina being the most prominent. Besides the two central carine a fine spiral 
line is noticeable towards the top and bottom of each whorl, and in the last 
whorl the lower of these has considerable prominence, forming the edge of the 
base. The cross-hatchings in this specimen are wide apart and considerably 
oblique to the axis. 

The Beaminster specimen most resembles pl. viii, fig. 10, of the ‘ Fossils of 
Montreuil-Bellay,” but there are elements of difference. It has also some affinity 
with “ Cerithium” amenum, Desl. (‘Mém. Soc. Linn. Norm.,’ vol. vii, p. 201, 
pl. xi, figs. 16, 17, 18). It is most probably one of the Mathilda-like Turritelle. 


Family—PSEUDOMELANIIDA. 


* Shell elongate, turrited, many-whorled, resembling that of the Melaniide ; 
aperture oval, usually entire, seldom notched or channeled at the base; columella 
simple or folded anteriorly, lip thin, arcuate, slightly sinuous.’’—Fiscnpr. 

I have already indicated (pp. 8 and 144) the reasons for no longer making use 
of the old term “ Chemnitzia” for any of the Melania-like shells of the Jurassic 
rocks. As regards the genus, Pseudomelania (including Gemmellaro’s sections— 
Pseudomelania as restricted, and Rhabdoconcha), there is no difficulty. In this we 
perceive a very natural group of which the Corallian species, Psewdomelania 
Heddingtonensis, may be taken as the type. The genus is also well represented in 
the Inferior Oolite. 

Neither is there much difficulty with respect to such a shell as Bowrguetia 
(Phasianella) striata. This we can readily refer with Fischer to the Pseudo- 
melaniide. Then comes the question what are we to do with the numerous, 


1 Attention should here be drawn to some curious fossils lately discovered by Mr. Crick in the 
Upper Lias of Heyford (see Pl. xvii, fig. x). These resemble Mathilda euglypha, Laube. I would 
scarcely aver that the two forms are specifically identical. 2. euglypha has a much larger habit, 
being at least 10 mm. in height, whilst the Heyford specimens do not average more than 3 mm. 
Moreover, if we can trust to the enlargement in Laube’s figure, there is much more decussation of 
ornament in I. euglypha. The spiral angle is about the same, viz. 24°. Our fossil exhibits the 
embryonic button in an excellent state of preservation. 

The specimens on which the drawings and description of this species of Mathilda are based have 
been kindly lent to me by Mr. Crick. I suggest that the species be known as Maruinpa CricKi. 

2 “Tt would be curious to investigate from the point of view of descent whether the Pseudo- 
melaniide had not furnished two parallel branches, the one marine becoming extinct in the 
Tertiaries, the other fluviatile and related to the existing Melaniide ’’ (‘ Manual,’ p. 697). 
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smooth, subturbinate shells, often rather small, which have been hitherto regarded 
as Phasianellas? Their intimate connection with Bowrguetia striata has been 
admitted when both were classed under Phasianella. In fact, Fischer (Man. 
p- 812) says, ‘* La plupart des prétendus Phasianella des terrains Jurassiques sont 
des Bourguetia.” We might then rank these as a second section of Bourguetia, or 
we might make use of Gemmellaro’s subgenus Oonia, to help us out of our 
difficulty. Judging from Gemmellaro’s figures such shells as Oonia turgidula, Gemm., 
are scarcely to be differentiated from some of our Inferior Oolite “* Phasianellas.” 
Without in the least degree believing that this group has any connection with the 
Turbinide as the name, Phasianella, would imply, I have concluded to continue 
the use of “ Phasianella,’”’ simply as a term borrowed from existing conchology, 
whilst classifying with a query under Pseudomelanide. 

This family is represented in the Tertiaries by Bayania, Mun. Chalmas, in the 
Cretaceous and Jurassic by Pseudomelania, and in the Paleozoic by Loxvonema 
and Macrochilus. The latter seems to have had a slight fold on the columella. 


Genus—PsruDOMELANIA, Pietet and Campiche, 1862. 


Shell turrited, elongated (spire pointed), not wimbilicated, thick; ornaments 
usually confined to lines of growth ; aperture oval, entire, reqularly rounded in front, 
and terminating posteally in an angle; columella thick, and sharing in the general 
curvature of the mouth, always without folds. 

Abridged from ‘ Les fossiles du ‘Terrain Crétacé des environs de Ste. Croix.’ 

The authors further distinguished this genus from ‘* Chemnitzia” by the mouth 
being regularly rounded in front, and by the absence of transverse (i. e. axial) ribs ; 
from Hulima by the unpolished surface; from the Pyramidellide by the absence 
of columellar teeth; from Niso by the want of umbilicus. According to the 
authors the genus appeared in the Trias, attained its maximum in the Jurassic, 
and diminished in the Cretaceous, beyond which period it did not pass. 

Some slight modifications of the above diagnosis may be required. ‘Thus the 
earlier Pseudomelanias of our Oolitic rocks develop a tendency to nodose orna- 
ment, which they may have inherited from ancestors in the Lias, such as Melania 
nodosa, Desl. found in the Upper Lias of Fontaine Etonpe-Four. In one case 
also, as we shall perceive, there is a slight tendency to an anterior notch in 
the aperture. It may be doubted also whether the spire is much pointed in 
all cases. 

There is great variety of form in the Pseudomelaiizx of the Inferior Oolite ; 
yet, within certain limits, the group represented by Pseudomelania procera, Desl., 
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which itself runs into Ps. lineata, Sow. might almost be regarded as one species. 
Certainly, it would save much trouble to adopt this view, as is generally done in 
our museums, where nearly every Pseudomelania from the Inferior Oolite is 
labelled Chemnitzia lineata, Sow. In singling out certain forms for specific dis- 
tinction it is not maintained that these do not run into each other; according to 
the belief now universally accepted they must needs do so. The lineata-procera 
group may be held to embrace such extreme forms as Ps. heterocycla (Pl. XVIII, 
fig. 4) and Ps. coarctata (Pl. XVIII, fig. 9). In all of them the early whorls are 
smooth, flat, and scarcely project ; presently the whorl is slightly constricted, the 
sutural space widens, and turriting or reversed turriting supervenes. 

Accepting the specific distinctions which it seems convenient to adopt, the 
following species characterise the Lower Division of the Inferior Oolite, viz. Ps. 
procera, esl. (long variety), Ps. bicarinata, Wright, MS., and Ps. heterocycla, 
Hug. Desl.; whilst in the Upper Division we have Ps. lineata, Sow., Ps. procera, 
Desl. (short variety), which is nearly the same thing as Sowerby’s species, and 
Ps. coarctata, Desl. 


173. PspuDOMELANIA pRocERA, Deslongchamps, 1842. Plate XVII, fig. 9, Plate 
XVIII, figs. 1 and 2, 
Plate XX1, fig. 1. 


1842. Menanta procera, Desl. Mém. Soe. Linn. Norm., vol. viii, p. 222, pl. xii, 
figs. 5, 6. 
1882. CuHEmnrrzia tineata, Sow. Hudleston, Geol. Mag., dec. 2, vol. ix, p. 241, 
pl. vi, figs. 1 and 2. 


Bibliography, §c.—As before observed, it has been the fashion to refer most of 
the Pseudomelanias of the Inferior Oolite to Sowerby’s species, and thus the 
elongate form in the Dogger was so referred by me. Subsequently I have con- 
cluded that the original Melania lineata’ represents the form in the iron-shot 
Oolite of Dundry, which has smooth whorls with little or no turriting and 
scarcely any constriction. 

Description [N.B.—The chief points of distinction between the members of 


1 It is probable that the name lineata was given by Sowerby with reference to the wavy lines of 
growth, which are really characteristic of the genus. Mr. Tawney (‘Dundry Gasteropoda,’ p. 16) 
believed the chief characteristic to be the lines of puncta arranged spirally, which, he says, alone 
perhaps enables one to distinguish it from Ps. procera. This structure can only be seen occasionally 
and under peculiar conditions of preservation, and is not of much value for differentiation, since it 
may be seen in almost every species of Pseudomelania in the Inferior Oolite, but best in those 


specimens where the outer shell-layer has been partly destroyed. 
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the lineata-procera group are briefly stated; the apical whorls are very similar 
in all]: 


Spiral angle . vile ; . .  12°—15°. 
Height of whorl to width ; : cou legen: 
Length variable, say. . 7O—80 mm. 


Shell moderately turrited, extremely ant sai destitute of ornament save 
lines of growth, but under certain conditions, exhibiting a striato-punctate struc- 
ture, sutures close, whorls very slightly constricted, and raised towards the 
posterior border where there is a faint bevilled edge. ‘The body-whorl is some- 
times rather rugose from lines of growth. 

The very peculiar and highly subulate form (Pl. XXIJ, fig. 1) is probably an 
extreme variety of Ps. procera. The conditions of mineralization, where the outer 
shell-layer is entirely gone, serve to disclose the striato-punctate structure in this 
specimen to a marked degree. 

Relations and Distribution.—This is the narrowest and least ornamented of all 
the Pseudomelanias of the Inferior Oolite. The long form is characteristic of the 
Murchisonx-zone, and is fairly abundant at Blue Wyke. It occurs also somewhat 
rarely in the Cotteswolds, and in the “‘ Dew-bed”’ at Bradford Abbas. Immature 
specimens are not easy to distinguish, but the whorls are appreciably longer in 
proportion to their breadth than those of Ps. lineata, Sow. 

A specimen of Ps. procera in the cabinet of Mr. Brodie, from the opalinus-zone 
of Buckholdt Wood, exhibits the tendency to sutural gaping in the later stage 
which is so characteristic of the species next to be described. The body-whorl 
exhibits striato-punctate structure spirally arranged. 

The variety minor (Pl. XVII, fig. 9) is a shortened form which serves to 
connect with Ps. lineata, Sow. This variety probably would also include Ps. 
acicula, Desl. It is rare in the Parkinsoni-zone at Burton Bradstock. 

‘The Dogger varieties of Pseudomelania are repeated in the Northampton Sand 
at Duston. The prevailing form is Ps. procera, having a tendency towards the 
species next described. 


174. Psrupomeranra Bioarinata, Wright, MS. Plate XVIII, figs. 3 a, 3b, 3c. 


Description : 


Spiral angle . : : . 12°—16°. 
Height of whorl to midi ; 5 Bey vile 
Length of well-grown specimen, say : . 100mm. 


This is a variable shell and somewhat dimorphous. The apical whorls are 


PSEUDOMELANIA. 239 


smooth and flat with close sutures, which presently begin to gape widely, when a 
sharp bevilled edge or keel appears at each extremity of the whorls, which under- 
goes a considerable amount of constriction. The lower of these sharp keels is 
ornamented with. a variable amount of tubercles, which are well developed on 
the body-whorl, where they constitute a handsome carina at the commencement 
of the sloping base. 

Relations and Distribution.—Although so different in appearance to the close- 
sutured, smooth, and unornamented Ps. procera, the connection between the two is 
by no means difficult to trace, whilst the affinities with the next described species 
are still closer. Strictly speaking it is probable that the differences are varietal 
rather than specific. 

Pseudomelania bicarinata is abundant in the concavus-bed at Bradford Abbas, 
whence specimens were obtained by Dr. Wright. A similar but rather narrower 
shell, with gaping sutures and tuberculated carinz, occurs in the opalinus-zone of 
Burton Bradstock, and possible also in the Dogger. Similar forms occur in the 
Gryphite erit of Stroud. 


175. PsrvupoMELANIA HETEROCYCLA (Hugéne Deslongchamps), 1863—69. Plate XVIII, 
figs. 4a, 4b, 4c (variety). 
1863-69. CHEMNITZIA HETEROCYCLA, Eugine Deslongchamps. Notes Paléontolo- 
giques, p. 91, pl. 
viii, fig. 7. 
Description : 
Narrow and long variety from the concavus-bed, Bradford Abbas : 


Spiral angle : : sage 

Height of whorl to width : : oe altsey tee 

Length of well-grown specimen : . 110mm. 
Wide and short variety from Coker : 

Spiral angle : ' Slice: 

Height of whorl to width 5 ; S aics 

Length . 60—70 mm. 


The Coker fossil Peeled the Aunt in the ‘ eNotes malconteloeiques ? more 
than the common form from Bradford Abbas. The following is the author’s 
description: ‘‘ Shell slender, with a sharp spiral angle (his fizure shows an angle 
of 20°), whorls numerous, the number varying with the age ; smooth when young, 
but showing later on a keel near the suture, which ends in becoming a range of 
nodosities peeuely marked, but more and more pronounced according as the shell 


advances in age.” 
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Relations and Distribution.—The most peculiar feature of Ps. heterocycla is a 
sort of reversed turriting which arises from the overlap of each whorl by its 
predecessor in the adult or carinated portion of the shell. It is this character, in 
conjunction with the slight constriction of the whorl, which serves to distinguish 
it from Ps. bicavinata. But the two forms run into each other very much, 
especially in the Bradford Abbas beds, so that they might be regarded as one 
species. In such cases, the older name, hetevocycla, would seem to have the pre- 
ference, although possibly there might be no overlap of the whorls. 

It is noteworthy that Eugéne Deslongchamp’s type comes from the so-called 
Sowerbyi-bed of the forest of Haye (Meurthe), and not from the ‘‘ Odlithe ferugi- 
neuse.”’ This shows it to be a fossil of the Lower Division, which is exactly what 
we find on this side the channel. The Coker-beds are in the Murchisonx-zone. 
The narrow form is extremely abundant in the concavus-bed at Bradford Abbas, 
and this same form occurs also in the Lower Trigonia grit of Leckhampton. 


176. PsEUDOMELANIA, species or variety. Plate XVIII, fig. 5. 


Description : 


Spiral angle : : does 
Height of whorl to width : : 5 ibe ilo2'5- 
Length R : . 85mm. 


This form approaches Ps. “peearinitas but has the whorls shorter, and the 
sutures do not gape so much. In the shortness of the whorl and wider spiral 
angle it more resembles the Coker variety of Ps. heterocycla. 'The nodosities 
are coarser than in either species. 

As a mere distinction this may be known as Pseudomelania “robusta.” A 
single specimen from the opalinus-zone (Moorei-beds), Coaley Peak. 


177. PsnupoMELANIA, species or variety. Plate XVIII, fig. 6. 


Description : 


Spiral angle é : cy PaLBE: 
Height of whorl to walls é ; pales alse 
Length : : ‘ : . 70 mm. 


This form differs from Ps. procera in the wider spiral angle and somewhat 
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shorter whorls. Some of the specimens, such as the one figured, are apt to recall 
certain stages of Ps. Heddingtonensis. 

For distinction’s sake this may be known as Pseudomelania “ pinguis,” and 
regarded as a wide variety of Ps. procera. 


178. PseupoMELANIA LingATA, Sowerby, 1821. Plate XVIII, figs. 7 a, 7 b. 


1821. Menanta ninnara, Sowerby. Min. Conch., pl. cexviii, fig. 1. 
1852. ?Cuemyirzia tineata, d’Orbigny. Terr. Jur., ii, p. 43, pl. cexxxix, 
figs. 4, 5. 
1852. — Normaniana, d’Orbigny. Vol. cit., p. 40, pl. eexxxviii, 
figs. 4, 5, 6. 


Bibliography, §c-—There has been a twofold difficulty in dealing with Melania 
lineata. First, in ascertaining what form Sowerby really intended; and second, 
in discovering his reasons for the name adopted. In the footnote to Ps. procera 
this subject has been discussed. I would only further remark that Sowerby says 
the stri are very fine, regular, and elegantly bent to form the lip. This shows 
clearly that it was to the lines of growth and not to the spiral punctate structure 
he was alluding. 

Description : 


Spiral angle : ; : . 18°—20°. 
Height of whorl to width . =o elas 
Length . ; . 50—60 mm. 


Shell conical, subelongate. Whorls smooth and tumid throughout, the 
contraction in the upper part of the whorl being so slight as to be scarcely visible ; 
no keel or posterior margin. The number of whorls is from nine to twelve; in 
many specimens both linear and spiral structure is well seen. 

Relations and Distribution—Ps. lineata may generally be distingished from 
nearly all varieties of Ps. procera and its more immediate allies by the small trace 
of turriting, and by the shortness and almost uniform tumidity of the whorls. It 
may be said, however, to inosculate with Ps. procera, through the var. minor, 
of which Ps. Normanniana, d’Orb., may be regarded as a still smaller variety. 

The type is from the ironshot Oolite of Dundry, which is believed to be in the 
Humphriesianus-zone, where the form is not uncommon. This species also occurs 
in the Humphriesianus-zone at Oborne, and a smaller variety almost identical with 
Ps. Normanniana is rather abundant in the Parkinsoni-zone of Burton Bradstock. 
Colour-bands and blotches are seen in some of the specimens, but this feature is 


less common than in Normandy. ad 
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179. PspupomMELARIA coaroTatTa, Deslongchamps, 1842. Plate XVIII, figs. 9 a, 9 b, 
9c, and varieties Plate 


XIX, figs. 1 a, 16. 


1842. Merranta coarctata, Deslongchamps. Mém. Soc. Linn. Norm., vol. vii, 
p. 226, pl. xii, figs. 11 and 12. 


1842. _ TURRIS, Deslongchamps. Vol. cit., p. 224, pl. xii, fig. 8. 
1852. Cuemnirzia coarctrara, d’Orbigny. Terr. Jur., ii, p. 45, pl. cexl, figs. 1, 
2,3. 


Bibliography, 5e.—Ivrespective of their gorgeous colouring Deslongchamps’ 
figures of this fine species seem to give a better idea of its form than those of 
d’Orbigny, though it is generally admitted that there is no necessity for main- 
taining a distinction between Melania coarctata and Melania turris. In Dorsetshire 
there is no difficulty in dealing with the species, but further north the specimens 
are found in worse condition, and the evidences are less clear. 


Description : 
Spiral angle : : : . 18°—20°. 
Height of whorl to width . : 3 dl A. 
Length : : . . 7O—100 mm. 


Shell strongly turrited in the adult whorls, but having the subapical whorls 
without any salience. The young form can scarcely be distinguished from 
Ps. lineata; there is a difference in the colour-bands of individual specimens, but 
no evidence that this is a constant feature. But specimens such as fig. 9 ¢ already 
begin to show a sudden increase of the body-whorls. After this stage is reached 
the sudden increase of the whorls is maintained throughout, but differs consider- 
ably in degree. The posterior portion of each whorl is provided with a bevilled 
edge terminating in a carina, below which there is a constriction of the whorls ; 
the anterior portion of the whorl is without any raised edge. Flexuous colour- 
bands, more or less parallel to the axis, are seen in some specimens, and appear 
to be more characteristic of Ps. coarctata than of any other species. Specimens 
from the Cadomensis-bed, Oborne, show this feature well, as also the fine cross- 
hatching produced by spiral lineation decussating with the fine lines of growth. 

Varieties —P1. XIX, fig. 1 a, represents a specimen from the Humphriesianus- 
zone at Oborne, where a slight rise is observable in the anterior portion of the 
whorl, whilst the posterior keel is less prominent, and the sutural sulcus better 
defined. This is a variety of Ps. coarctata, slightly in the direction of Ps. Lons- 
dalei, Morris and Lycett. 
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Pl. XIX, fig. 1 6, represents a specimen from the clypeus-grit of Nailsworth 
Mill in which there is a still further change in the direction of Ps. Lonsdalei. But 
this form differs from all others related to Ps. coarctata in the relative length of 
the whorls, and also apparently in the greater width of the flexuous lines. Too 
much importance should not be attached to the latter feature in a corroded 
specimen. 

Distribution —The typical form is nowhere abundant in England, being 
almost exclusively confined to the Hwimphriesianus-zone. The best and most 
numerous specimens are from the Cadoimensis-bed at Oborne. 


180. Pszupometanta Lonsparet, Morris and Lycett, 1851. Plate XIX, fig. 2. 


1851. CuHremyirz1a Lonspatet, Vorris and Lycett. Great Ool. Moll., p. 49, 


pl. vu, fig. 13. 
1851? — Scarsurcensis, Morris and Lycett. Op. cit., p. 115, pl. xv, 
fig. 8. 
1882. — LINEATA-PROCERA, var. SCARBURGENSIS, Hudleston. Geol. 
Mag., dec. 2, vol. ix, p. 243, pl. vi, 


fig. 4. 


The essential difference between Ps. Lonsdalei and Ps. coarctata consists in 
the softening of the posterior bevilled edge, and the development of a well- 
defined median sulcus in the whorls, which has the effect of dividing the whorls 
into a posterior and anterior area, the latter being slightly the larger. These 
conditions are perfectly fulfilled in the specimen (Pl. XIX, fig. 2) from the 
Scarborough Limestone of Pickering Cliff in Cloughton Wyke. It is precisely 
like specimens from the Great Oolite of Minchinhampton. (N.B. The median 
sulcus is not shown sufficiently well in the figure.) The following are the 
dimensions: Spiral angle, 16°; height of whorl to width, 1 : 1:4; length, 85 mm. 

As Chemnitzia Scarburgensis is founded on a cast from the same horizon and 
locality, the specimen is very likely to have been a cast of this species. A fine 
specimen from the same place was figured and described by me as Chemnitzia 
lineata-procera, var. Scarburgensis. This was certainly “lumping.” The figure 
is now reproduced (Pl. XIX, fig. 3). It differs from Ps. Lonsdalei, found in the 
same place, and might pass for a very narrow variety of Ps. coarctata. 
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181. PsrupomELanta sIMPLEX, Morris and Lycett, 1851. Plate XIX, fig. 4. 


1851. Cremyirzta stmpLex, Morris and Lycett. Great Ool. Moll., p. 49, pl. vii, 
fig. 15. 


Bibliography, §c.—The authors observe “ that the fine example figured is from 
the hard weatherstone of Bisley Common,” i.e. presumably from the Great 
Oolite. Yet in the Jermyn Street Museum, where Morris and Lycett’s types are 
kept, there is no specimen from the Great Oolite, although there.is one large 
specimen placed with the Inferior Oolite Collection. At present, therefore, I am 
without any direct evidence that Ps. simplex occurs in the Great Oolite. 

Description.—Since nearly all the specimens seen by me have suffered from 
compression, no dimensions are given. Large specimens attain a length of 
nearly 200 mm. ‘The shell is turrited in the anterior whorls; the whorls are 
smooth, and, except those near the apex, are convex, almost globose, with deeply 
impressed sutures; aperture oval and oblique, with a considerable columellar 
callus. 

Relations and Distribution.—The considerable convexity of the anterior whorls 
seems to separate this species from all varieties of the lineata-procera group. 
The aperture also is more oval, showing less of the posterior angle. It is rarely 
found except as a megalomorph, and is by no means uncommon in the Oolite 
Marl at Notgrove Station. The exact locality of the specimen figured is 
unknown, but it is possibly from the Upper Pisolite of the Nailsworth district. 

A fragment of a Pseudomelania from the *‘ Oolite Marl,’ Nailsworth, is figured 
(Pl. XIX, fig. 16). Spiral angle, 25°; height of body-whorl to entire shell, 
45 : 100; length, 16mm. The whorls are elongate, being nearly as wide as high, 
smooth, convex, clearly separated by a suture, which has no canaliculation or 
ledge. Body-whorl slightly ventricose, aperture ovate-elongate. This might 
possibly represent an immature stage of Ps. simplex, but is more likely to 
belong to the ‘ Kulimoid”’ group of Pseudomelania. 


182. Psrupomenanta L&vicaTa, Morris and Lycett, 1851. Plate XXI, fig. 6. 


1851. Evirma bmvieata, Morris and Lycett. Great Ool. Moll., p. 114, pl. xv, 


fig. 4. 

1882. — — = Hudleston, Geol. Mag., dec. 2, 
vol. ix, p. 245, pl. vi, figs. 7 
and ? 8. 


ef. also 1863. Eunima? tmvieara, Lyc. Suppl., p. 13, pl. xxxi, fig. 3. 
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Bibliography, Sc.—Very little of a satisfactory nature can be made out 
with regard to these quondam ‘ Hulimas”’ of the Yorkshire Beds. It seems 
reasonable to regard the Jurassic “ Hulime” as constituting a group of small 
Pseudomelanix. The group is more characteristic of the Great Oolite. 

When we come to deal with the so-called ‘ Hulima” levigata of the Scar- 
borough Limestone, the difficulty is further increased by the divergence between 
the authors’ description and their figure. According to the text the shell is very 
subulate, the length of the whorls being nearly equal to their transverse diameter. 
But the figure shows a shell with very short whorls, whose breadth is nearly 
twice their height. On the whole the figure is more reliable than the text, and 
more in accordance with the few specimens available. The following description is 
based upon two specimens from the Scarborough Limestone, one of which is said 
to be the type. 


Description : 
Spiral angle . : : : Bee 
Height of whorl to width (mean) . : alee Se 
Length ‘ : . 14—15 mm. 


Shell conical-elongate, scarcely turrited. Whorls 10—12, narrow, smooth, 
yet showing fine spiral and axial lines where well-preserved, convex. Sutures 
distinct, but without canaliculation. 

Body-whorl rather short, base rounded and smooth. Aperture subovate and 
slightly expanded anteriorly. 

Relations and Distribution.—Since the “subulate”’ character of this species 
cannot be maintained, it is not very easy to say in what respect it differs from 
« Hulima”? communis, Morris and Lycett. Rare in the Scarborough Limestone. 
A single specimen from the Dogger presents somewhat similar features. 


183. Pssupomenanta AsToNENSIS, sp. nov. Plate XVIII, figs. 8 a, 8 b. 


Description : 
Spiral angle . : 3 : aloe 
Height of whorl to width P ; a dies eas. 
Length (full) . : . 20—25 mm. 


Shell conical-elongate, scarcely turrited, smooth, spiral angle rather obtuse 
towards the apex. Number of whorls about sixteen, but often less. The whorls 
are extremely flat, and fit up close to the suture, so that there is no suleus. The 
width of a whorl is equal to its height plus the height of the preceding one ; 
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broad lines of growth, and markings suggestive of colour bands are seen on 
some specimens. 

Body-whorl well within the spiral angle, and entirely without keel; base 
rounded off; aperture ovate-elongate with a slight posterior angle, rather flat- 
tened anteriorly and sometimes exhibiting a small notch or spout. 

Relations and Distribution.—As this species is not strictly holostomatous it 
scarcely comes within the diagnosis of Pseudomelania, unless we extend that 
diagnosis a little. The casts and section prove conclusively that it is not a 
Nerinea. In its small habit of growth and in other respects this species resem- 
bles “ Hulima” communis, Morr. and Lye. said to be the most common univalve 
of the Great Oolite. The authors make no mention of the anterior notch in 
“ Hulima”’ communis ; but there are specimens in my collection from the Great 
Oolite, not otherwise to be distinguished from WH. communis, which show the 
anterior notch distinctly. But the whorls, and especially the body-whorl, are 
more globose in * Hulima”’ communis than in our species. 

Cf. Pseudomelania Laubei, Cossmann (‘ Et. Bath.,’ p. 176, pl. xv, fig. 47). No 
mention is made of an anterior notch in Mons. Cossmann’s species, but the figure 
seems to imply that there might be one. It is probable that the quondam 
“‘ Hulimas””’ might constitute a section of Pseudomelania. 

Ps. Astonensis is rather abundant in the Parkinsoni-zone of Aston and 
Notgrove. A similar form, but smaller, has been found in the Lincolnshire 
Limestone. 


184, PsrupomeLania Burronensis, sp. nov. Plate XIX, fig. 5. 


Description : 


Spiral angle . ; ; Sencil a 
Height of whorl to math : 5 eS Pe 
Length ; : < ¢ Te 


Shell short, conical, scarcely bictited: Number of whorls about nine, short, 
the width equalling the height plus that of the two preceding whorls. The apex 
is blunt, and the succeeding whorl is globose and smooth; the succeeding three 
whorls are marked by stout costulz, slightly oblique to the axis; the remaining 
whorls of the spire are smooth and full. 

Body-whorl smooth and full, but not ventricose; it occupies between one 
third and one half the height of the shell. Aperture ovate to suborbicular, 
rather flattened in front, where there is an extremely faint trace of a notch. 

Relations and Distribution.—The apical costule remind us of a similar feature 
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in Ps. Nerei, d’Orb (‘ Terr. Jur.,’ ii, p. 50, pl. cexlii, figs. 5, 6, 7), but in other 
respects our shell has no resemblance to the fossil of Marquise. This form, 
again, in the shortness of its spire scarcely comes within the diagnosis of 
Pseudomelania. Five specimens from the Parkinsoni-zone of Burton Bradstock 
are in my collection. 


Genus—CtioucutTonta, Hudleston, 1882. 


Shell short, conical, solid. Whorls about five, flat, angular, and disposed in 
steps. Suture often canaliculated. Body-whorl more or less bicarinated. Surface 
smooth, or ornamented with rugose lines of growth. Aperture ovate to ovate-oblong, 
rounded anteriorly, angular behind. Pillar nearly straight, and with but little 
callus. 

This genus was constituted in order to receive a peculiar group of shells, of 
which Cloughtonia cincta, Phil., may be taken as the type. It is difficult to 
distinguish from certain Naticas, but the real affinities of Clowghtonia are with 
Pseudomelania. Melania abbreviata, Romer, which occurs in the Corallian of 
Bradley near Oxford, may probably be referred to this genus. There are also 
two forms occurring in the Portlandian of Bucks and the Vale of Wardour, 
described by me provisionally under Pseudomelania (Geol. Mag.,’ September, 
1881, p. 389), which belong to Cloughtonia. 

In 1878 Gemmellaro (‘ Faune Giuresi,’ &c., p. 252) described Microschiza as a 
sub-genus of Chemnitzia. This appears to differ but little from Cloughtonia, 
which, therefore, would be merely a synonym of Microschiza. Provisionally it 
may be safer to retain Oloughtonia for our English fossils. 


185. CroueHtonta ctnora, Phillips, 1829. Plate XIX, figs. 7 a, 7 b. 


1829 and 1835. PwasrtaneLua cinota, Phillips. Geol. Yorks., pt. 1, p. 123, pl. ix, fig. 29. 
1851. Narvica (Evsprea) ? crnora, Phil. Morris and Lycett, Great Ool. Moll., 
p. 113, pl. xv, fig. 20.7 
1882. Cxovantonta crncta, Phil. Hudleston, Geol. Mag., dec. 2, vol. ix, p. 203, 
pl. v, fig. 14. 


1 This figure is so extremely unlike the one by Phillips that it can hardly represent the type, as 
stated by Morris and Lycett. Nevertheless Morris and Lycett’s figure is a faithful representation of 
the specimen in the York Museum. In some respects this reminds me of Huspira subcoronata, see 


postea, p. 270. 
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Bibliography, §c.—The figures by Phillips and by Morris and Lycett, though 
supposed to represent the same specimen, are very unlike. The specimen from 
the Leckenby Collection figured in the ‘ Geological Magazine’ is in a more 
satisfactory condition, and affords a better notion of the species. One of those 
figured in the present work, though small, has the mouth very well preserved. 

Description : 


Spiral angle . : .  45°—55°. 
Height of body-whorl to entire shell . . 60: 100. 
Length . : : . 20—30 mm. 


Shell stumpy, and in the saaignity of cases without any trace of umbilical 
slit ; angle of spire regular, apex probably sharp. Number of whorls from five to 
six, flat, angular, and step-like, with the posterior margins projecting; suture 
slightly channeled. Body-whorl strongly bicarinated, the keel near the suture 
being obtuse, the anterior keel sharp and prominent, the space between the keels 
slightly constricted, aperture oval and well rounded in front. 

The available specimens present no trace of ornament. Specimens from the 
Lincolnshire Limestone have a narrower spiral angle, are less canaliculate, and 
the anterior keel of the body whorl is usually less sharp. 

Relations and Distribution.—Cloughtonia cincta seems to stand alone in our 
Inferior Oolite. It may possibly be represented in France by Chemnitzia curta, 
d’Orb. (‘ Terr. Jur. ii,’ p. 44, pl. cexxxix, figs. 6, 7). 

It occurs in all three zones of the Inferior Oolite on the Yorkshire Coast, but 
is most abundant in the Scarborough Limestone. It has also been found on the 
same horizon in the Castle Howard district. A few specimens are found in the 
Lincolnshire Limestone at Weldon and Ponton, but none have hitherto been 
discovered either in the Cotteswolds or in Dorsetshire. 


Genus—Bourauetia, Deshayes in Terquem, 1871. 


* Shell large, conical-turrited; spire long, sharp; whorls convex, ornamented 
with spiral striw; last whorl ventricose ; aperture entire, oval, angular behind, 
round and enlarged in front ; lip simple, sharp.”’—FiscuEr. 


The 1st section of Bowrguetia may be said to consist of one variable and wide 
ranging species, which extends from the Inferior Oolite to the Corallian. 
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186. Bourcuetia sreiata, Sowerby, 1814. Plate XIX, figs. 8, 9. 


1814. Menanta strrara, Sowerby. Min. Conch., p. 101, pl. xlvii. 
1851. PHASIANELLA STRIATA, Sowerby. Morris and Lycett, Great Ool. Moll., 
p- 118, pl. xv, fig. 19. 


1852. —_ — @Orbigny. Terr. Jur., ii, p. 322, pl. ceexxiv, 
fig. 15, and pl. ecexxy, fig. 1. 
1858, ~ S#MANNI, Oppel. Juraformation, p. 387. 


1871. Boureverta striata, Sowerby. Terquem and Jourdy, Bath. Moselle, 
p. 51, pl. ui, figs. 21, 22, 23. 
1884, “ PHastANELLA” striata, Sowerby. Hudleston, Geol. Mag., dec. 8, vol. i, 
p. 49. 


Bibliography, §c.—It is not a little significant of the vertical range of this 
species, that the type figure is compounded of two parts, the upper portion from 
a specimen found at Lymington’ in Somersetshire, the lower from the Coral Rag 
of Goatacre. 

MM. Terquem and Jourdy, perceiving the objections to placing Sowerby’s 
species under any of the genera to which it had been referred, adopted Deshayes 
MS. name. On the whole they were disposed to regard the new genus as being 
more nearly allied to Natica than to Melania. Fischer has no difficulty in refer- 
ring B. striata to the Pseudomelaniide. 

Description—The spiral angle may be taken at from 35°—40°, but with con- 
siderable variation either way. Extreme length nearly 200 mm., the shell being 
about two and a half times as long as wide. In some specimens the spiral angle 
is regular (fig. 8), in others convex and giving a pupoid appearance (fig. 9). 
Shell substance thin. Whorls nine or ten, tumid, with a deeply impressed suture, 
spirally striated; the stris rather unequally distributed, the most deeply im- 
pressed and the widest apart being anterior. 

The body-whorl is somewhat less than half the height of the entire shell, 
ventricose, with rounded base. The spiral stria or grooves are continued through- 
out the base, being much deeper and wider apart anteriorly. 

Varieties are numerous. The figures represent two medium-sized specimens 
from the Murchisone-zone of North Dorset. These may be said to constitute a 
good local variety, if not a distinct species; the strie are numerous and the 
whorls, especially in the pupoid form, very convex. This I propose to call var. 


! With reterence to this place Mr. H. B. Woodward writes as follows :-—‘ Lymington is one 
mile east of Ichester on Lower Lias Clay, with here and there small patches of river gravel brought 
down by the River Yeo. I have seen and mapped some of these gravels, and know they contain 
much Oolitic material. Tributaries even now rise at the base of Corallian rocks ; so you have at any 
rate choice of Inferior Oolite or Corallian for the Lymington specimen.” 
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multistriata. These distinctions differentiate the North Dorset fossils more from 
the typical forms than any characters ascribed by Oppel to his Ph. Semanni. 

The most typical forms, and those most easily matched by Corallian specimens 
occur in the well known beds on Cleeve Hill. Yorkshire specimens from White 
Nab, to judge by the figure of Morris and Lycett, are similar to these, but perhaps 
with fewer strie. In all the localities (both Inferior Oolite and Corallian) there 
seems to be a broad and narrow variety side by side. 

Relations and Distribution.—This variable species almost constitutes a genus 
in itself, but the varieties for the most part repeat themselves on the several 
horizons. 

The var. multistriata occurs sparingly in the Murchisone-zone of Bradford 
Abbas. The more ordinary forms occur in the Pea-grit of the Cotteswolds. The 
beds on Cleeve Hill, though higher, still belong to the Lower Division, and not to 
the Humphriesianus-zone. The Scarborough Limestone of White Nab, however, 
contains the Ammonites of this zone. Small specimens of Pouwrguetia striata, 
much defaced, occur in the Lincolnshire Limestone at Weldon. 

« Phasianella’’ costata, Witchell (‘ Proc. Cottes. Nat. Fld. Club,’ 1879—80, 
p. 127, pl iv, fig. 1), from the Clypeus-grit of Rodborough Hill is probably another 
variety. 


BourGuetiA, Section 2, the conventional PHASIANELLA. 


Shell medium-sized to small, oval, conical-turrited, usually few-whorled, solid. 
Whorls smooth, usually convex, and for the most part devoid of ornament, save faint 
traces of lines of growth, sutwre simple. Body-whorl large and sometimes ventricose. 
Aperture oval, rounded in front, and scarcely angled posteriorly ; outer lip curved 
and full. 

The above diagnosis embraces what seems a natural group. It has been 
suggested that, out of the numerous forms in the Jurassics which have been 
referred to Phasianella, all may not belong to the same genus. This argument 
will scarcely apply to the group figured on Pl. XIX. These shells must hang 
together, whatever be the name or systematic position of the genus to which they 
are assigned. 

It has already been stated that the genus Oonia, Gemmellaro, appears to fulfil 
the required conditions. But, although some of that author’s figures greatly 
resemble our Phasianellas, there are considerations which preclude our accepting 
the name Oonia for the group now under consideration. The diagnosis of Oonia 
is somewhat meagre, but the stris of growth are stated to be sinuous, and it is 
regarded as a section or subgenus of Pseudomelania. The sinuous growth- 
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lines so characteristic of Pseudomelania are absent in these very smooth shells, 
which also in other respects differ from Pseudomelania rather too much to be 
regarded merely as a section. Similarly there is great outward resemblance 
in some of the Jurassic Phasianellas to Ph. australis, but the large calcareous 
operculum of Phasianella has never been discovered in connection with any of 
these Jurassic fossils. Hence we hesitate to class them with the Turbinide. 

If Bourquetia striata is really one of the Pseudomelaniide, it would seem to 
carry the second section along with it. Whilst retaining the name ‘‘ Phasianella” 
for conventional purposes, we may regard the group as most probably belonging 
to the Pseudomelanidz. In the Inferior Oolite the Phasianellas of this section 
seldom attain to any size, and are somewhat rare except at certain localities in the 
Lincolnshire Limestone, where they appear to replace the Naticas. To a con- 
siderable extent these Lincolnshire Limestone fossils are micromorphs of those 
occurring in the Great Oolite, but the forms so referred are not precisely similar, 
though these names are adopted in preference to our giving others. In the 
Inferior Oolite of the Cotteswolds “ Phasianella”’ would seem to be extremely 
rare.’ In Dorsetshire it is sparingly represented by a very few forms, which are 
smaller than those of the Lincolnshire Limestone. 


187. “ PHastaneLta”’ LatiuscuLa, Morris and Lycett, 1851. Plate XIX, figs. 10a, 


10 db. 

1851. PwHastanenta Lattuscuna, Morris and Lycett. Great Ool. Moll., p. 117, 
pl. xv, fig. 16. 

1884. _ _ — Hudleston, Geol. Mag., 


dec. 3, vol. i, p. 50. 


Bibliography, §c.—This species was founded on a cast from the Scarborough 
Limestone, and the authors admit that their remarks were made with a certain 
degree of reservation. In 1884, no specimens, except the one in the York Museum, 
being available, I was unwilling to accept Ph. latiuscula as a species. There are, 
however, a certain number of forms, occurring chiefly in the upper beds of the 
Lincolnshire Limestone, which seem to tally fairly with Morris and Lycett’s figure 
and also with the specimen labelled Ph. latiuscula in the York Museum. 


Description : 
Spiral angle : 50°—d5 , 
Height of body-whorl to entire shell 60 : 100. 


Length of well-grown specimens 25—28 mm. 


1 Lycett, in the Ist vol. of ‘Proc. Cottes. Nat. Club,’ p. 79, refers to Ph. turbiniformis and 


Ph. subangulata. There is no evidence as to what these are. 
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Shell subelongate, ovate, turrited. Number of whorls in the larger and more 
typical form six to seven; the width equals the height plus the height of the two 
preceding whorls; whorls very convex, smooth and slightly flattened at the 
shoulders. Body-whorl about three-fifths of the entire length, ventricose, base 
rounded. Aperture ovate (length to width as 1}: 1 nearly), and almost equally 
rounded at either extremity. 

Varieties.—The small form (fig. 106) seems to represent this species in the 
Bradford Abbas beds. It is somewhat wider-angled, and the body-whorl more 
ventricose, and in most specimens the whorls are rather more flattened at the 
shoulder than is usual with ‘ Phasianellx.’ The aperture is perfectly oval 
and some specimens show a considerable umbilical fissure. 

Another micromorph (fig. 14) occasionally met with in the Dorsetshire Beds, 
combines so many characters that it seems to be related to more than one named 
form. It is rather more ventricose in the body-whorl than Ph. elegans, but 
approaches that species. 

Relations and Distribution.—Ph. latiuscula may be taken to represent a sort of 
average form of the Jurassic “ Phasianelle,’ characterised by a body-whorl more 
ventricose than in Ph. elegans, less so than in Ph. twmidula. 

It is fairly abundant in the upper beds of the Lincolnshire Limestone, especially 
at Weldon, but would seem to be rare in the Scarborough Limestone. 


188. ‘‘ PHASIANELLA” ELEGANS, Morris and Lycett,1851. Plate XIX, figs. 11 a, 11 b, 


and fig. 12. 
1851. PuHasIaNELLa ELEGANS, Morris and Lycett. Great Ool. Moll., p. 74, pl. xi, 
fig. 27. 
Description of the Lincolnshire Limestone variety : 
Spiral angle ‘ : : ~ 40°—44°. 
Height of body-whorl to entire shell : a 8227100. 
Length about : : . 25 mm, 


Shell conical, ovate, turrited. Number of whorls from eight to nine in full- 
grown specimens, often fewer; these are smooth, convex, and moderately short. 
Body-whorl scarcely longer than the spire, but slightly ventricose; base rounded. 
Aperture as in the preceding. 

Relations and Distribution.—Differs from Ph. latiuscula in having a narrower 
spire, and a body-whorl relatively shorter and less ventricose. Specimens from 
the Great Oolite are much larger, but their proportions are nearly the same. 

Ph. elegans is not quoted by Morris and Lycett (‘ Quart. Journ. Geol. Soc.,’ 
vol. ix, p. 326) as occurring in the “‘ Upper Shelly Beds”’ at Ponton, but one sees 
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the name in collections from the Lincolnshire Limestone generally. The small 
variety, as above described, is fairly abundant in the Lincolnshire Limestone 
at Weldon, and there are also forms which seem to connect it with the preceding, 
such as fig. lla. This particular specimen happens to display striato-punctate 
structure, reticulating with lines of growth, reminding us of Littorina punctura, 
Bean. 


189. “* Poastanenta”’ Pontonis, Lycett, 1853. Plate XIX, fig. 13. 


1853. PHastanetta Ponronts, Lycett. Quart. Journ. Geol. Soe., vol. ix, p. 342, 


pl. xiv, fig. 9 
ef. 1851. — PARVULA, Morris and Lycett. Great Ool. Moll., p. 75, pl. xi, 
fig. 9 


The following is the author’s description : “ Shell with the whorls (six) convex ; 
spire elevated, apex acute, the last whorl very large and ventricose, aperture 
oblique, base narrow.” It differs but little from P. parvula. The whorls in some 
specimens, such as the one figured (fig. 13), are rather less convex. Occurs in 
the Lincolnshire Limestone at Ponton, and perhaps also at Barnack and Weldon, 
and is probably only a local form. 


190. “ Puasianetia ” Leymeriet, d’Archiac, 1843, var. Linponensis. Plate XXI_ 
fig. 5 


1843. PwastanentA Leymentet, d’Archiac. Mém. Soc. Geol., France, vol. v, 
pt. 2, p. 380, pl. xxviii, fig. 12. 


1851. — a —_— Morris and Lycett, Gt. Ool. Moll., 
p- 74, pl. xi, figs. 31, 32. 
1852. — _— — d@’Orbigny, Terr. Jur. 2, p. 320, 


pl. ecexxiv, figs. 5 —7. 


Bibliography, §c.—The small shell of Eparcy (10 mm.) originally described by 
d’Archiac has relationships in the Inferior Oolite as well as in the Great Oolite of 
this country. The specimens from Minchinhampton, referred by Morris and 
Lycett to d’Archiac’s species, are very much larger, and as a rule have a slightly 
higher spire and more tumid whorls than the type. 

Description of the variety Lindonensis : 


Spiral angle : oe see 
Height of body- “afion to entire ‘hell e . 65:100. 
Length of figured specimen. 21 mm. 


Shell short, conical, umbilical fissure scarcely Peat! apex sharp. Number 
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of whorls in well-developed specimens from six to seven; whorls short, almost flat, 
and with very little sutural impression. The body-whorl is sub-tumid, and consti- 
tutes about two-thirds of the whole length. Aperture oval, the longer diameter 
being about twice the shorter diameter. Fine spiral striz (similar to those on 
Bourguetia striata) may be noted on well-preserved specimens. 

Relations and Distribution.—This form differs from the type chiefly in its 
relatively longer spire and in its larger habit of growth. In the flatness of the 
whorls and in the extremely conical outline of the shell it more nearly resembles 
d’Archiac’s species than do the Minchinhampton specimens. 

Occurs rather abundantly at Lincoln in the so-called *‘ Bastard-bed” at the 
base of the Lincolnshire Limestone, where that series reposes on the Northampton 
Sand. The majority of the specimens are smaller than the one figured. 

Phasianella Leymeriei, d’Arch., is quoted by Morris, Lincolnshire Oolites 
(‘ Quart. Journ. Geol. Soe.,’ ix, 326), as occurring in the Upper Shelly Beds at 
Ponton. 


191. “‘ PHASIANELLA” CONOIDEA, sp. nov. Plate XIX, fig. 14a. 


Description : 


Spiral angle : : ; a OO 
Height of body-whorl to entire shell ‘ » 602100: 
Length of figured specimen. ; . 20 mm. 


Shell stumpy, conical, solid. Whorls about six, smooth, sub-convex, and but 
slightly separated by the suture. The apex is sharp and the whorls increase under 
a regular angle. The body-whorl is large but not ventricose, and its height is 
only a little more than half the height of the entire shell. Aperture roundly oval. 

Relations and Distribution.—An apology is almost needed when one ventures 
to make a new species of “ Phasianella.”” This form differs from the preceding in 
the increased relative height of the spire, which is so marked that we could 
scarcely place it under Ph. Leymeriei, even as a variety. The aperture also is much 
shorter and the body-whorl is more stumpy. It is more regularly conical than 
Ph. latiuscula, towards which it has affinities in the opposite direction. 

Rare in the Scarborough Limestone. A similar form in the Dogger has rather 
a wider spiral angle. 
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192. “ PaasianeLta” cf. sunumpinicata, D’Archiac, 1843. Plate XIX, fig. 15. 


1843. Narica supuMBILIcatTa, d’Archiac. Mém. Soc. Géol. France, vol. v, 
p. 378, pl. xxviii, fig. 11. 


1852. PHastaneELLa — @Orbigny. Terr. Jur., ii, p. 321, pl. ecexxiv, 
figs. 8—10. 
1884. — — @ Archiac, sp. Cossmann, Et. Bath., p. 254. 
Description of the specimen : 
Spiral angle : = 60°: 
Height of body-whorl = entire shell : « 6095 100; 
Length ‘ . 14mm. 


Shell short, ovate, slightly fureite. whorls five or six, smooth, narrow, tumid, 
and slightly disposed in steps. Body-whorl very large and rounded, but not 
exceeding the limits of the spiral angle. Aperture subcircular to oval; indica- 
tions of an umbilical groove. 

Relations and Distribution.—This form is first cousin to Natica subumbilicata, 
D’Archiac, from which it differs in its larger habit of growth, in the greater height 
of the spire, and in its less globose outline. It belongs to a section of “ Phasianella”’ 
which has a general resemblance to the Jurassic Naticas. A single specimen from 
the Lincolnshire Limestone, Weldon. 


193. ‘* PHASIANELLA,” species or variety. Plate XIX, fig. 17. 


Description of the specimen : 


Spiral angle : ‘ at *O0rs 
Height of body-whorl to entire shell ; - 40% 100: 
Length : : 4 . omm. 


This micromorph, of which gaily a single specimen is in my possession from the 
Lincolnshire Limestone of Weldon, presents characters not dissimilar to those of 
Ph, Leymeriei, D’ Archiac, and it also has some resemblance to the larger species, 
Ph. nuciformis, Morris and Lycett. 


Family—NATICIDA. 


© Shell turbinate or ear-shaped ; aperture entire, columella thickened or callous ; 
lip thin . . . .”—FISCHER. 

There are a considerable number of shells in the Jurassic rocks which may 
safely be referred to the Naticide. Their generic grouping, however, 1s not quite 
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so obvious. D’Orbigny had no difficulty in referring them all to the genus Natica. 
Whether there were traces of an umbilicus or not, whether the whorls were 
square-shouldered or round-shouldered, these differences were not accounted as of 
generic importance. Seeing, however, that the genus thus constituted would 
include very divergent forms, he divided it into four groups, of which the fourth 
group, viz. the Prelonge, is characterised by the length of the shell exceeding 
the width. To this by far the larger portion of his Jurassic Natice were 
assigned. 


Genus—Natica, Adanson, 1757; as defined by D’Orbigny, 1852. 


* Shell globular, thick, varying from the depressed to the elongated form. Spire 
usually short. Mouth oval or semilunar, modified by the winding of the spire 
Umbilical region very variable, simple or compound, open or closed by callosities.” 

Morris and Lycett, in dealing with the Naticidze of the Great Oolite, classed the 
round-shouldered forms for the most part under Natica, and the square-shouldered 
forms under a sub-genus—Huspira (Ag.). The following is their diagnosis : 


Sub-genus—Hospira, Agassiz, 1837, as defined by Morris and Lycett, 1851. 


“ Shell smooth, ovate; spire elevated ; of few whorls which are angulated, the 
angles sometimes taking the form of a carina’ . . . . aperture entire, elliptical, 
modified by the angle of the whorl; base wide, rounded ; pillar-lip smooth and 
excavated, outer lip thin and smooth.” 

Mons. Cossmann, in his ‘Contribution to the Fauna of the Bathonian in 
France,” like d’Orbigny, minimises the difference between the round-shouldered 
and the square-shouldered Naticide, but groups the whole under the genus 
Ampullina, Lamarck. This is divided by Dr. Fischer (‘ Manual,’ p. 766) into 
sectiois and sub-genera, one of the latter being Huspira, which he thus describes : 
—“ Whorls swollen or canaliculate at the sutwre ; spire sometimes elevated, wmbilical 
fissure but little indicated or concealed.” 

There can be no doubt that most of the Naticide of our Inferior Oolite might 
be classed under Huspira; but then we are met by this difficulty, that some of 
Lycett’s species, such as Huspira canaliculata, were classed by that author under 
Buspira, whilst others, such as Natica Oppelensis, were classed under Natica. And 
yet no shells can have a better title to be regarded as Huspira than Natica 
Oppelensis, Natica adducta, Natica Lorieri, &e. Moreover, the only species of 
Natica known to me in the Lias of this country, viz., Natica Pelops, D’Orb. 
(N. hbuecinoides, Y. & B., fide Tate) must come under this designation. In the 


1 The portion of the diagnosis framed for the admission of “ Euspira” coronata is omitted. 
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Great Oolite, on the other hand, the round-shouldered forms show some increase, 
so that the Euspiroid forms have not so full a possession of the field as is the case 
in the Inferior Oolite; though such species as Huspira Sharpei and Euspira 
pyramidata are very pronounced. 

The following diagnosis will comprehend all the Naticide of the Inferior 
Oolite with the exception of one rare species. These Species are nowhere 
abundant, save Natica Bajocensis locally, and with one notable exception they are 
of medium size. 


Genus—Natica ; Section A.—EHuspiroid or sub-Huspiroid. 


Shell globular, or sub-globular, thick ; spire short or elevated, always in steps ; 
whorls more or less flattened posteriorly and mostly canaliculate. Columella thick and 
moderately encrusted, outer lip thin. Sometimes a narrow wmbil ical fissure. Aperture 
oval or semilunar, the longer axis ranging from half to three-quarters the total 
length of the shell. Spiral lines, rather wide apart, may sometimes be traced. 

In this division there are forms (sub-Euspiroid) such as Natica globata, Natica 
Dundriensis, Natica Hulliana, and even Natica cincta, where the slope or modifica- 
tion of the sutural ledge (méplat) approaches the round-shouldered species. 
Hence the difficulty of drawing the line. 


In the Lower Division of the Inferior Oolite and generally rather low down is 
a group of medium-sized shells, of which Natica adducta may be taken as the type. 
This group comprises Natica adducta, with N. Oppelensis and N. globata as 
varieties, and Natica Lorieri, with N. provima and N. canina as varieties. 


194. Navica appuota, Phillips, 1829. Type form, Plate XX, fig. 3. 


1829 and 1835. Narica appucra, Phil. Geol. Yorks., pt. 1, pl. ix, fig. 30. 


1851, — — — Morris and Lycett, Great Ool. Moll., p. 112, 
pl. xv, fig. 17. 

1852. _ = —  @Orbigny, Terr. Jur., ii, p. 189, pl. cclxxxix, 
figs. 4, 5. 

1882. — - —-  Hudleston, Geol. Mag., dec. 2, vol. ix, p. 199, 
pl. v, fig. 6. 


Bibliography, §c.—The history of this wide-spread if not very common 
species has been slightly complicated owing to Phillips having given two different 


figures of Natica adducta, viz. pl. ix, fig. 30, and pl. xi, fig. 35. The former 
33 
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was from the Scarborough Limestone, the latter from the Dogger. Since Morris 
and Lycett refigure the specimen from the Scarborough Limestone as the type, 
we may so regard it. This form is not rare in all three zones of the Inferior 
Oolite in Yorkshire, being most abundant in the Dogger. 


Description : 
Spiralangle . . 90°—92°. 
Height of body-whorl to eee shell a (ABOU, 
Length about . . 25mm. 


Shell longer than wide (5 : 4, oval, apex aha: Whorls (6 or 7) smooth, 
convex, and narrow, the width of the penultimate being nearly twice the height of 
the spire. Upper part of each whorl flattened and moderately canaliculate. Body- 
whorl relatively large, angular, scarcely tumid, in some specimens marked by fine 
curved lines of growth. 

Aperture widely oval, and with the columella slightly encrusted; rarely 
indications of an umbilical fissure. 

Relations and Distribution.—The above description may be taken as typical of 
the whole group to a certain extent; hence it will be sufficient to show in what 
way the other named forms differ from this one. Since it seldom happens that 
the angles of the whorls are so well preserved as in the figured specimen, the 
Euspiroid character of Natica adducta is not always recognised, the more so as the 
ledge is rather narrow. 

Besides its occurrence in all three horizons of the Inferior Oolite on the 
Yorkshire coast, I have typical specimens of Natica adducta from the lower part 
of the Lincolnshire Limestone in Mid-Lincolnshire, and again from the Pea-grit 
and Oolite Marl of the Cotteswolds. Mr. Witchell quotes it from the 
Gryphite-grit. 


Var. Opprtensis, Lycett, 1857. Plate XX, fig. 2. 
1857. Narica Oprrtensis, Lycett. Cotteswold Hills, p. 128, pl. i, fig. 4. 


This is a small variety of N. adducta, which occurs in the Cotteswold Sands of 
the Nailsworth district (Opalinus-zone). Although quite as much an Huspira as 
any one of the Naticide in the Cotteswolds, Lycett described this form as a 
Natica. It has exactly the same angle of whorl as Natica adducta, and the same 
ratio of body-whorl to entire shell, viz. 7 : 10. The spiral angle is a little 
over 90°. The encircling lines, on which Lycett relied for specific characters, are 
seen on some specimens not on others. These, it is believed, are mainly due to 
conditions of preservation, where the inner shell layers are exposed. It is 
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probable that most of the Euspiroid Naticas of the Inferior Oolite possess this 
character, but it can only be seen under certain conditions. 


Var. GLoBATA. Plate XX, figs. 5 and 6. 


Description : 
Spiral angle : : . 95°—100°. 
Height of body-whorl to ae shell . ons LOO: 


The chief characteristics of this variety are a more globose and sloping body- 
whorl, and a somewhat shorter spire. The canaliculation is but slight, and the 
Huspiroid character less evident. This is a case where it is not so easy to 
formulate a distinction between Natica and Euspira. The larger specimen 
(fig. 5) is from the concavus-bed at Bradford Abbas, where this variety occurs to 
some extent. The aperture is semilunar and effuse; fine lines of growth are 
decussated by fine spiral lines (not visible without the aid of a lens), and besides 
this are two or three larger lines, like undeveloped carinzw. Such globose forms 
seem to point somewhat in the direction of Natica cincta. Specimens occur more 
or less intermediate between the angular and globose varieties. ‘Ihe most globose 
of all are those in the Lower Trigonia-grit (fig. 6), which is probably about the 
same horizon as the concavus-bed at Bradford Abbas. 


195. Natica, cf. Loriert, d’ Orbigny, 1850. Plate XX, fig. 8. 


1850. Narrca Lonrtert, d’Orbigny. Prod., i, p. 264. 
1852. — — — Terr. Jur., ii, p. 190, pl. celxxxix, figs. 6, 7. 


Bibliography, &c.—D’Orbigny was the first to point out that a form similar to 
Natica adducta, but more elongate and having a smaller spiral angle, occurs in the 
Inferior Oolite of Asnigres (Sarthe) and Niort (Deux Sevres). This he called 
Natica Lorieri; it is described as having an umbilical fissure. The English 
specimens which I have ventured to assign to this species, either directly or as 
varieties, show but little trace of umbilicus. However, the mere presence or 
absence of an almost invisible umbilical fissure ought not to have much weight. 


Description : 
Spiral angle . : 80°. 
Height of Peayenttorlt to entire shell : wv F2100: 


Length : j ; : . 25—30 mm. 
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Shell Euspiroid ; length to width as 4:3; without visible umbilicus. Spire 
in well-marked steps; whorls of the spire (5—6) convex, narrow. Body-whorl 
large, angular, and mesially prominent, with some spiral lines at wide intervals, 
and numerous curved lines of growth. Aperture semilunar and rather effuse. 

Relations and Distribution.—The points in which this form differs from Natica 
adducta are mainly those of proportions. But these differences are considerable, 
and correspond in the main to the differences indicated by d’Orbigny for Natica 
Lorieri. Intermediate forms connecting this with N. adducta occur, so that it is 
sometimes difficult to decide. The specimen figured is from the beds at Cold 
Comfort near Cheltenham. There are others from Bradford Abbas, and forms 
not dissimilar occur in the Inferior Oolite at Hook Norton. 


Var. proxima, Hudleston, 1882. Plate XX, fig. 7. 


1882. Narica Proxima, Huddleston. Geol. Mag., dec. 2, vol. ix, p. 200, pl. v, 
fig. 8. 
Description : 
Spiral angle ; : ; = Ws 
Height of the body-whorl to entire shell . « 202 100: 

Shell oval, subumbilicate. Whorls six, regular, smooth, and slightly tumid. 
The sutural ledge is narrow, with only a slight canaliculation. Aperture oval ; 
umbilical fissure distinct, with a considerable callus on the inner lip. 

The presence of an umbilicus seems to connect this form more nearly with 
that of d’Orbigny’s Natica Lorieri than the one last described. In this variety 
the whorls are less tabulate and the general outline differs. 


Var. canina, Hudleston, 1882. Plate XX, figs. 9 a, 9 b, and ? fig. 1. 


1882. Narioa appucta, Phil., var. cantna, Hudleston. Geol. Mag., dec. 2, 
vol. ix, p. 200, pl. v, fig. 7. 
P= — — Geol. Yorks., pt. 1, pl. xi, fig. 35. 


The proportions approach somewhat those of the shells referred by me to 
Natica Lorieri; but if it should turn out that d’Orbigny’s name is inadmissible I 
would propose to call them all Natica canina. There is no trace of umbilicus ; 
the mesial bulge in the body-whorl is the same as in the Cold Comfort shell, and 
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the aperture is very large. Under certain conditions of preservation there is 
a tendency to form spiral lines. 

Most of the specimens in the Dogger are small; but here and there one finds 
fragments of a large shell which present similar peculiarities. This makes me 
rather disposed to consider that the very large casts which occur in the 
Northampton Sand (see Pl. XX, fig. 1) may be megalomorphs of Natica canina. 
The tendency to a median keel is seen even better in the cast than in the shell. 


196. Narica, species or variety. Plate XX, fig. 10. 


Description : 
Spiral angle : : 2 0 
Height of body-whorl to eatin shell . Soo eLO0: 
Length . ; . 30—35 mm. 


Shell Euspiroid, oval, length to rh as 1: 3: 1, traces of an umbilical fissure. 
Whorls about seven, square-shouldered, and deeply canaliculate, smooth, and 
moderately convex. Body-whorl full, yet angular, and with a slight tendency to 
a median keel. Lines of growth wide and rugose. Aperture semilunar with a 
shght incrustation on the columellar lip, and some trace of umbilicus. 

Relations and Distribution—This form constitutes a step in advance beyond 
the members of the adducta-group in the narrowing of the spiral angle coupled 
with a slight relative increase in the height of the spire. Itis also a narrower and 
more elegant form than Natica Dundriensis, next to be described. The propor- 
tions are not far from those of Natica Bajocensis, but it is of larger habit, and less 
compressed in the body-whorl than that species. It has some resemblance to 
Natica Crythea, Laube (non d’Orb.), Die Gasteropoden des Brannen Jura von 
Balin, p. 4, Pl. I, fig. 6. 

Two specimens are known to me; the one figured from the Parkinsoni-zone 
of Bradford Abbas, and another from the Parkinsoni-zone of Horton Hill. Casts 
which correspond fairly in size and appearance occur in the Clypeus-grit of 
Rodborough and the Parkinsoni-zone of Aston and Notgrove. Those from the 
Clypeus-grit have been identified by Mr. Witchell as Natica Stricklandi, Morris 
and Lycett. There are also some specimens in the Woodwardian Museum lke 
these. Simply as a distinction I would call this Natica “ subelegans.” 
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197. Narica Dunpriensis, Tawney, 1873. Plate XX, figs. 11 a, 11 b, 11e. 


1873. Eusprra Dunprrensis, Tawney. Dundry Gasteropoda, p. 7 (15), pl. i, 


fig. 3. 
7 ooh Zeit, d’Orb. Tawney, op. cit., p. 6 (14), pl. i, fig. 1. 
Description : 
Spiral angle : sy Or 
Height of Nadveeheel to entire hell ; . 68: 100. 
Length : : . 39 mm. 


‘Shell globose, spire somewhat slovate. apex acute; whorls six, obtusely 
rounded, separated by a broad, flat space at the suture, but round at the angle. 
Last whorl swollen, surface of shell with numerous very fine transverse lines, and 
afew distant obscure spiral raised lines. ‘The test is punctate; puncta in equi- 
distant rows. ‘There is no umbilicus visible, the lip seems expanded over it.” 

Relations and Distribution—This is sub-Huspiroid, and rather a clumsy form, 
the result in part of the salience of the penultimate whorl. In the young specimen 
(fig. 11 c) the system of axial and spiral lines, mentioned by Mr. Tawney, are so 
well preserved as to produce a complete reticulation. But this feature seems 
confined to specimens from Dundry where the matrix is suitable and other 
conditions favourable, and is most obvious in the tender young shell. Specimens 
from Oborne exhibit the wide-apart spiral lines, but not very clearly. 

Natica Dundriensis occurs in the Humphriesianus-zone at Oborne and in the 
iron-shot Oolite at Dundry, ? also at Hook Norton. The single shell identified 
by Tawney as Natica Zelima, d’Orb., is probably an exceptionally large specimen 
of this species. 


198. Navica Huturana, Lycett, 1863. Plate XX, fig. 12. 
1863. Narroa Huuurana, Lycett. Suppl., p. 13, pl. xli, fig. 2. 


Bibliography, &c.—The author says he has obtained this species in the Great 
Oolite of Minchinhampton and in the Inferior Oolite of the same locality. The 
type specimen, now refigured, is labelled ‘‘ Inferior Oolite, Nailsworth.” The 
matrix somewhat resembles the upper bed at Longfords. Mr. Witchell quotes this 
species from the Clypeus-grit. 

Description.—Proportions nearly the same as in the preceding species. “ Shell 
ovate, subglobose, smooth; volutions (six) very convex, the sutures deeply 
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impressed ; the spire is elevated, acute, the last volution being very large; the 
aperture is ovate, oblique, the anterior side rounded, the posterior side acute, 
the length exceeding a moiety of the entire shell; the columella is rounded, 
thickened, and there is no umbilicus.” 

Relations and Distribution—Lycett says that this species differs from Natica 
imtermedia in having “‘a more elevated acute spire, more deeply depressed sutures, 
and a more globose ultimate volution.” It is a more elegant shell than Natica 
Dundriensis and of smaller habit. Moreover the sutural ledge (méplat) is so 
narrow that the shell scarcely comes within the definition of Huspiroid ; still it has 
a sutural ledge and not a round shoulder, and is very slightly canaliculate. The 
type is almost the only specimen known. I have one other from the Parkinsoni- 
zone of Lodge Hill near Castle Cary. 


199. Natica Basocrnsis, d’Oréigny, 1850. Plate XX, figs. 13 a, 13 b. 


1850. Narica Basocensts, d’Orbigny. Prod., i, p. 264. 


1852. — — _ Terr. Jur., ii, p. 189, pl. cclxxxix, 
figs. 1—3. 
1873. Evsrrra Basocensts, d’Orbigny. Tawney, Dundry Gasteropoda, p. 5 (13), 
pl. i, fig. 4. 
2? Syn. Narica Proraviensts, d’Orbigny. Terr. Jur., ii, p. 191, pl. cclxxxix, 
figs. 8—10. 


Bibliography, §ce.—In grouping NV. Bajocensis and N. Pictaviensis together we 
seem to ignore d’Orbigny’s distinction with reference to the presence or absence 
of an umbilical fissure. Oppel (Juraform., p. 384) regarded the Burton Bradstock 
fossil as N. Pictaviensis. It is the exception to find an umbilical fissure in any 
Dorsetshire specimen. Mr. Tawney united them. It may be worth remarking 
here that his fig. 2 represents so abnormal a form that one would hesitate to 
place it under N. Bajocensis. Accepting the view that the numerous and well- 
preserved little Naticas of Burton Bradstock should be grouped under one species, 


the following is the diagnosis. 


Description: 
- Spiral angle : . 60°—68°. 
Height of body-whorl to suite shell, ‘from . 60—63: 100. 
Length of adult individuals. : . 23—28 mm. 


Shell Euspiroid, much longer than wide, oval, and usually without umbilical 
fissure. Spiral angle regular, apex very sharp, whorls from six to seven, smooth, 
slightly convex, flatted at the top, and deeply canaliculate; sutural ledge narrow. 
Body-whorl rather compressed. Aperture semilunar with but little callus. 
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Numerous lines of growth decussate with very fine spiral lines; and some 
specimens exhibit a spiral punctate structure. This is especially the case with 
specimens from the Humphriesianus-zone of North Dorset, where a fine reticulate 
structure scarcely interferes with the general smoothness of the shell.’ 

Relations and Distribution.—Although the form of this little shell is Euspiroid 
it is by no means clear that Lycett would have placed it under Huspira, because 
of the narrowness of the sutural ledge. Fig. 13 a may be taken as nearly an 
average specimen, inclining to be rather wide; whilst 13 b represents an excep- 
tionally narrow variety, somewhat approaching N. Calypso, d’Orb. 

This species is extremely abundant in the Parkinsoni-zone of South Dorset, 
especially at Burton Bradstock. It also occurs in the upper part of the 
Humphriesianus-zone of North Dorset, and notably in the Cadomensis-bed at 
Oborne. These specimens are for the most part wider-angled, the narrowest 
specimens coming from the upper part of the Parkinsoni-zone. N. Bajocensis 
occurs in the Parkinsunt-zone of Bradford Abbas, at Lodge Hill near Castle Cary, 
and at some other places, though not abundantly. But it may be always expected at 
the confines of the Huimphriesianus and Parkinsoni-zones. A few typical specimens 
may be collected at Aston and Notgrove. 

In the Cotteswolds N. Bajocensis appears to be partially replaced by a form 
nearly twice the size, but not dissimilar in proportions. It generally occurs in 
an imperfect condition. ‘This is probably the form referred by Mr. Witchell to 
Natica Stricklandi, Mor. and Lye. See remarks on No. 196.’ 


N.B.—Natica punctura, Bean (pars). See Plate XX, fig. 14. 


Lirrorina punctuRA, Bean. Magazine of Natural History, vol. iii, p. 62, fig. 238. 
Nartica punctura, Bean. Hudleston, Geol. Mag., dec. 2, vol. ix, p. 201, pl. v, 
fig. 10. 


Shells from the Dogger thus referred exhibit a spiral angle of about 65° ; ratio 
of the body-whorl to the full length 60 : 100, usual length 25 mm. The whorls 
are scarcely in steps, the sutural ledge being very narrow; the body-whorl is rather 
more tumid than in N. Bajocensis. Specimens from the Dogger are full size, and 
often spirally punctate (condition). Specimens from the Scarborough Limestone, 
when well preserved, show a fine linear spiral structure. They are usually shorter 


! As this peculiar brown translucent calcite shows up the structure very well in other fossils we 
may presume that much depends upon the character of the mineraliser. 
2 Antea, p. 261. 
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in the spire and more tumid in the body-whorls than specimens from the Dogger. 
Without doubt these obscure and often ill-preserved forms are nearly related to 
Natica Bajocensis, but it would be scarcely safe to say that they are identical. 


200. ? Narica (Husprka) PRotracta, sp.nov. Plate XX, fig. 15. 


Description : 


General spiral angle about : : 37 00" 
Height of body-whorl to entire ee : - oo 2 100; 
Length about : ; . 95 mm. 


Shell thick, sub-elongate, Euspiroid, aan twice as long as wide. Apex 
? blunt, number of whorls ? six or seven, angular, protracted, and strongly 
tabulate, scarcely canaliculate. The whorls of the spire are swollen towards the 
centre. Body-whorl only moderately tumid, with a slight tendency towards 
a median keel; fine spiral lines 3} mm. apart, decussate with curved growth-lines. 

Aperture ovate-elongate, the longer diameter being slightly less than half the 
entire length of the shell. 

Relations and Distribution.—It must be admitted that this rare form has not 
much the appearance of a Natica, though possibly, with the aid of the sub-genus 
Euspira, it may come to be regarded as one of the Naticide. It has a certain 
degree of resemblance to Pseudomelania, but against this view we must place the 
relative size of the aperture, and also the fine and curved, rather than sinuous, 
erowth-lines. There is just the possibility that these shells represent a diseased 
or abnormal growth of some other species, though what that species may have 
been it is by no means easy to indicate. 

Two specimens are in my collection; these are believed to have come from 
the Parkinsoni-zone of Bradford Abbas. 


201. Navica canaticuLata, Morris and Dycett, 1851. Plate XX, fig. 16. 


1851. Evsprra canaticutata, Morris and Lycett. Great Ool. Moll., part i, 
p. 45, pl. xi, fig. 23. 
Narica (Eusprra) canaticutata, Morris and Lycett. In the Explanation 
of pl. xi. 


Bibliography, §c.—The authors observe that several specimens have been 
extracted from the limestone beds of the Great Oolite, but that it is much more 
common in the middle beds of the Inferior Oolite in Gloucestershire. Having 


never been able to see any specimens of Huspira canaliculata from the Great 
34. 
u 
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Oolite, I lately proceeded to examine the type at the Jermyn Street Museum. 
This was the only specimen in the Great Oolite Collection, and a careful 
examination showed that this was most probably from the Pisolite of Longfords, 
and consequently an Inferior Oolite specimen. There is no evidence to my 
knowledge that Huspira canaliculata ever occurs in the Great Oolite of this 
country, though a micromorph, Huspira subcaniculata, Morris and Lycett, is 
occasionally found in that series. 


Description : 
Spiral angle 5 vacoe 
Height of body- wheel to entire shell : a) WAReLOO: 
Length about 3 é . 30mm. 


The following is the authors’ diagnosis: “ Shell oblong, spire but little 
elevated, apex acute, whorls angulated, the angles acute, the upper portion of the 
whorls deeply channeled, their lower portions rather convex, the last whor! oblique, 
its base attenuated; aperture elliptical, the umbilical fissure narrow. Several 
obscure encircling lines may be traced upon the middle of the last whorl.” 

Relations and Distribution.—Since this species is put forwards by the authors 
in the front rank of the sub-genus Huspira, it becomes necessary to study it with 
special attention, and all the more so as there is every reason to believe that it is 
an exclusively Inferior Oolite species. There can be little doubt that Natica 
(Luspira) canaliculata is first cousin to the typical form of Natica adducta, from 
which it mainly differs in the greater width of the sutural ledge, or “ méplat.” 
There are, in fact, forms in the Dogger which seem to connect the two. The 
group to which Natica Pelops, Natica Oppelensis, Natica adducta, and Natica 
canaliculata belong have the following elements in common, viz. a spiral angle, 
which is a right angle or slightly in excess, a body-whorl about seven-tenths the 
total height, and very square-shouldered whorls. 

Specimens with a sutural ledge almost as broad as in the type occur in the 
Dogger, but the species is most abundant and most typically developed in certain 
beds of the Inferior Oolite in Gloucestershire. 


202. Natioa o1nora, Phillips, 1829. Plate XX, fig. 17; Plate XX], figs. 3 and 4. 


1829 and 1835. Narica crncta, Phil. Geol. Yorks., pt. 1, pl. iv, fig. 9, p. 101. 


1853. —  lLecxnampronensis, Lycett. Proc. Cottesw. Nat. Club, vol. i, 
p. 77. 
1854. —  ormeta, Phil. = Natica Leckuampronensis, Lycett. Morr. Cat., 
p- 262. 
1882. — — Phil. WHudleston, Geol. Mag., dec. 2, vol. ix, p, 197, pl. v, 


fig. 4. 
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Bibliography, §c.—This remarkable shell was first figured by Phillips, without 
a description, as from the Coralline Oolite of Malton, along with “ Hehinus” 
germinans and “ Clypeus” semisulcatus. The distinction between the Coralline 
Oolite of the Malton district, and the Inferior Oolite of the Castle-Howard 
district was not made known in those early days. The type is at Leeds. 

The Rev. P. B. Brodie, in a paper “On the Geology of the Neighbourhood of 
Grantham,” speaks of a very large Natica characteristic of the Inferior Oolite of 
Denton, of which casts only were known. This was described by Lycett as a 
new species under the title of N. Leckhamptonensis, with the following diagnosis : 
“Spire elevated, whorls convex, the last enormously expanded, upper surface of 
the whorls rounded and sulcated; aperture very effuse, orbicular. Only casts 
known. A gigantic species.” 

In 1854 Morris, with his usual sagacity, perceived the close connection 
between N. cincta, Phil., and N. Leckhamptonensis, Lyc., but, misled by Phillips, 
quotes it from the Coralline Oolite. Moreover, under the then prevailing 
impression that the Denton Limestone was Great Oolite (contrary to the opinion 
expressed by Brodie) he quotes it from the ‘Great Oolite’”’ of Lincolnshire, as 
well as from the Inferior Oolite of Gloucestershire. 


Description : 
Spiral angle : : ‘ a lb 1202 
Height of body-whorl to entire shell. =» -30°3 100. 
Length about ; 3 : - 100 mm. 


N.B.—The largest specimen known measures: Length, 116 mm.; width, 
110 mm. 

Shell globosely angular, thick, nearly as wide as long, spire rather short, 
sub-euspiroid, apex probably blunt. Whorls (4—5) increase with great rapidity, 
causing an enormous expansion of the body-whorl. Sutural ledge very wide, and 
sloping downwards, so as to produce an inclined tabulate surface, which rises 
slightly to meet the keel at the angle of the whorl; only canaliculate in the 
early stage. 

Body-whorl extremely ventricose, often richly marked by broad and curved 
lines of growth, and sometimes showing a kind of spiral line towards the middle. 
Aperture very effuse, hardly any sign of umbilicus, the shell-substance being 
very thick in this region (20 mm. in the type specimen). 

Varieties or Stages of Growth.—The figure (Pl. XX, fig. 17) represents a small 
fossil such as may occasionally be found in the Oolite Marl, where casts of 
Natica cincta are fairly numerous. The proportions are almost exactly those of 
Natica cincta. It is more canaliculate than mature specimens of that species. 

The largest specimen of Natica cincta known was found in a pale chalky-look- 


1 * Proce. Cottesw. Nat. Club,’ vol. i, p. 56. 
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ing limestone at North Luffenham (Rutland). Remains of spiral ornamentation 
decussating with growth-lines are very conspicuous on portions of the sloping 
ledge or shoulder of the body-whorl. This suggests a kind of ornamentation not 
dissimilar to that of Sigaretus. 

. Relations and Distribution.—The tabulate character of the whorls and step- 
like spire serve to connect this species with Huspira. Probably Euspira canalicu- 
lata must be regarded as its nearest relative. The low spire, wide ledge and 
angular, yet tumid body-whorl are points of resemblance. On the other hand 
the ledge or shoulder, instead of being canaliculate, slopes outwards, the spiral 
angle is considerably wider, and the habit of the species much larger. Indeed 
the great size of Natica cincta, in view of the fact that all other Inferior Oolite 
Naticas in this country are of modest dimensions, is a phenomenon of much 
interest, which becomes emphasised by the fact that this big shell appears entirely 
confined to the horizon of the Oolite Mar] and its equivalents. 

Commencing in the north, this species, as we have seen, was first noticed in the 
Inferior Oolite Limestone of the Castle Howard district, which is generally 
admitted to be on the horizon of the Lincolnshire Limestone. Casts are abun- 
dant in the lower part of the latter series, though the connection of these 
corkscrew-like forms with Natica cincta is not always so evident, until we bear in 
mind the enormous thickness of this shell, especially in the umbilical region. 
Natica cincta is not found in the upper beds of the Lincolnshire Limestone at 
Weldon and Great Ponton. The best specimens are from Coombe Hill near 
Deddington (North Oxfordshire), where it occurs with Ammonites Murchisone, 
Terebratula fimbria, and Spiropora straminea.' The next place where we meet 
with Natica cincta in any quantity is in the railway-cutting through the Oolite 
Marl at Notgrove (between Bourton and Cheltenham). In specimens from this 
locality a considerable portion of the shell is apt to remain on the spire, so that 
we rarely get the corkscrew-like forms which are characteristic of the Lincolnshire 
Limestone at Denton and elsewhere. The casts which suggested the name 
Leckhamptonensis were most likely from the Oolite Marl of the Cotteswold 
escarpment. The shell quoted by Witchell (‘Geology of Stroud,’ p. 50) from 
the Oolite Marl as Natica macrostoma, Réom., is most probably Natica cincta. 

No such species as Natica cincta has yet been discovered in Dorsetshire, but 


the form described by me as N. adducta var. globata (Pl. XX, fig. 5) presents 
some points of resemblance. 


1 Judd, ‘ Geology of Rutland, pp. 25—27. 
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Section B.—Mammicparep. 


203. Narvica cf. Micuenint, d’Archiac, 1843. Plate XX, figs. 18a, 18 b. 


1848. Narica Micuetint, d’Archiac. Mém. Soc. Géol. France, vol. v, 2nd part, 
p. 377, pl. xxx, fig. 1. 


1851, — — o Morris and Lycett, Great Ool. Moll., part i, 
p. 44, pl. vi, fig. 3 (mon fig. 2). 
1852. — —_ — D’Orbigny, Terr. Jur., ii, p. 192, pl. 


celxxxix, figs. 11, 12. 
1884, Ampurtina MrcHexint, d’Archiac. Cossmann, Et. Bath., p. 131, pl. ii, 


figs. 9, 10. 


Bibliography, §c.—D’ Archiae’s diagnosis is repeated by d’Orbigny. The shell 
is described as thick, ovoid, and with a very sharp spire, apex mammillated ; seven 
whorls, the last very enveloping, and depressed near the suture. 

Morris and Lycett described what they regarded as two varieties. Of these 
the longer and commoner form has only a faint degree of resemblance to 
d@Archiac’s figure. Hence de Loriol (fide Cossmann, loc. cit.) has renamed this 
form Natica Minchinhamptonensis (* Alpes Vaud.,’ p. 13, pl. i, figs. 8, 9). 

The Inferior Oolite variety to which I now call attention has much more 
resemblance to d’Archiac’s species than the Minchinhampton shell renamed by 
de Loriol, but it presents also considerable differences. 

Description of Inferior Oolite Variety : 


Spiral angle P : 7 067. 
Height of body-whorl to entire ional : 165): 100: 
Length of figured specimen ; 2 oem 


The points wherein this form differs materially from Natica Michelini are—it is 
narrower, the shoulder is less sloping, and the body-whorl is less globose. There 
are other differences such as absence of callus on the inner lip, &c., which may 
possibly be due to conditions of preservation. There is no visible umbilicus. 

Relations and Distribution—This form almost stands alone in the Inferior 
Oolite. The very effuse aperture also serves to distinguish it from all other species 
except Natica cincta. In the Northampton Sand are casts of a very large Natica, 
which is closely related, possibly identical. A few specimens are known from the 
Oolite Marl of the Stroud-Nailsworth district ; and there is a specimen, 45 mm. 
long, in Mr. Walford’s collection from the Gryphite-grit of Bourton-on-the- Water 
which might be assigned to this variety of Natica Michelini. . 

There are some very small specimens from the Oolite Mar! which might be 
regarded as micromorphs of Natica Verneuili, d’Arch., or of some closely-related 
species. These I have not ventured to figure. 
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204, ? Husprra species. Plate XXI, fig. 2. 
Cf. Euspira coronata, Morris and Lycett, ‘ Great Ool. 
Moll.,’ part 1, page 46, plate vi, fig. 9. 


Bibliography, §c.—The authors admit that Huspira coronata may be regarded 
as an aberrant form of Huspira in which the carina becomes nodulous. But in 
reality there is no median carina on the body-whorl of any of the species described 
by those authors from the Great Oolite or the Inferior Oolite, such as H. canali- 
culata, EH. Sharpei, E. pyramidata, or EB. subcanaliculata. Moreover these species 
show hardly any trace of umbilicus, whereas ‘‘ Huspira”’ coronata is largely 
umbilicated. Thus “ Huspira’’ coronata can scarcely be classified with the other 
Euspire of Morris and Lycett, which are in facts Naticas, or, as our French 
contemporaries would say, Ampullinas. The type, which may be seen at the 
Jermyn Street Museum, is in excellent preservation, and appears to be unique, 
Its authenticity as a Great Oolite specimen seems beyond question. 

The above remarks are made in consequence of the discovery in Mr. Crick’s 
Collection of a fossil from the Northampton Sand of which the following is a 


Description : 
Spiral angle 5 : 2 0% 
Height of body-whorl to entire Rell : -. 60:2 100: 
Length : ; a) cash canine 


Shell globosely conical, turr eal ee nieaet: apex sharp. The whorls of the 
spire (four or five) are angulated, flat or slightly concave, arranged in steps or 
ledges, and ornamented with a nodulous carina which forms the angle of each 
whorl ; sutures close. 

The body-whorl, which occupies between six and seven-tenths of the total 
height of the shell, is largely expanded and flattened posteriorly ; it is ornamented 
by two conspicuous and nodulous keels, the upper one at the angle of the whorl, 
the lower one about haifway between the suture and the extremity of the rounded 
base ; between the keels the whorl is constricted. Aperture wide and semilunar, 
the outer lip slightly angulated; a considerable umbilical cavity is exposed, but 
this portion of the specimen is much corroded. 

Relations, §c.—Differs from “ Huspira”’ coronata in having a relatively longer 
spire, but chiefly in the different position of the anterior keel, which changes the 
form of the shell materially. I would distinguish it for the present as “ Huspira” 
subcoronata. Occurs in the Northampton Sand, Old Duston. 
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Family—RISSOMD A. 


* Shell usually small, twrbinate; aperture oval or semilunar, entire or sub- 
canaliculate at the base, peristome continuous ; operculum horny.’—Fiscnmr. 


Genus—Rissoa, Fréminville, 1814. 


* Shell imperforate or subperforate, more or less oblong, turbinate; aperture 
scarcely oblique, oval, entire ; peristome simple or reflected.” —Fiscuer. 

This genus can scarcely be regarded as occurring in the Inferior Oolite, 
although ? Rissoa levis, Sow., has been quoted from the Cotteswolds by Lycett 
(Proc. Cottesw. Nat. Club, vol. i, p. 72). There is a smooth species found in the 
Lincolnshire Limestone at Weldon, which might at first sight be taken for Rissoa 
levis, Sow., but which has been described under Rissoina. 


Genus—Russoina, @ Orbigny, 1840 ?. 


* Shell turrited, whorls numerous, but slightly convex ; apea mammillated ; aper- 
twre oval, semilunar ; lip thickened internally, slightly reflected, canaliculate or sub- 
canaliculate in front ; operculum horny.’’—Fiscuer. 

The distribution of Rissoina in the Inferior Oolite is very local, and mainly con- 
fined to the upper beds of the Lincolnshire Limestone. A few obscure fragments 
have been found in the Lower Limestone (Witchell) of the Cotteswolds, and 
better preserved specimens are occasionally obtained from the Pea-grit. These 
are the earliest recognisable forms hitherto noted from the British Jurassics. 

The prevailing form of Rissoina in the Lincolnshire Limestone is R. obliquata 
Sow., or some of its varieties. This form Mons. Cossmann unites with FR. acuta, 
Sow., retaining the name acuta for the species. There are specimens both from 
the Pea-grit of the Cotteswolds, and also from the Lincolnshire Limestone at 
Weldon, which answer fairly well to Sowerby’s description of Lt. acuta, having the 
slender spire and straight ribs of that species, but they seem to run into R, 
obliquata, which is certainly the more abundant form. This latter may be divided 
into more than one variety. Taking this view of the case, I recognise three 
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species of Rissoina in the Inferior Oolite, viz. R. obliquata, Sow., with varieties ; 
R. obtusa, Lycett ; and hk. gymnoides, sp. noy.' 


205. Rissomna oBLiquata, Sowerby, 1829. Plate XXI, fig. 7; var. parcicostata, 
fig. 8—? var. fig. 9. 


1829. Rissorna opriguaTa, Sowerby. Min. Conch., pl. deix, fig. 3. 


1851. = — Morris and Lycett. Great Ool. Moll., part i, p. 52, 
pl. ix, fig. 19. 
1852. — “pupuicata,” d’Orbigny. Terr. Jurass., vol. ii, pl. cexxxvil, 
figs. 1—3. 


Bibliography, §e.—Originally described by Sowerby from the Great Oolite of 
Ancliff, together with F. acuta and R. duplicata. Morris and Lycett speak of it as 
rare in the Great Oolite of Minchinhampton. D’Orbigny’s figure named “ dupli- 
cata ”’ is not at all like Sowerby’s R. duplicata. The artist seems to have got 
hold of f. obliquata by mistake. 

Description : 


Length about : : : - Omom, 
Length to width as 5 4 « 1 30-45. 
Spiral angle (obtuse) about . : 28°. 


Shell turrited, subelongate, turbinate, often tage Whorls about seven, 
tumid, close, and costated ; the costz (about twelve in each whorl) are prominent, 
and curve with a slope from right to left. Aperture restricted, ovate posteriorly, 
flattened and subcanaliculate in front ; lips much thickened. 

Relations and Distribution —As compared with R. acuta this species is wider 
and stouter, the whorls are more tumid, and the coste usually more prominent ; in 
the varieties they are fewer in number. It has a considerable resemblance to the 
existing F. costata. The typical form is fairly plentiful at Weldon. 

Var. parcicostata (fig. 8). This is a stillmore stumpy form ; the coste are fewer 
in number, prominent, and less curved. This variety prevails at Great Ponton. 
Micromorphs occur there and in the Scarborough Limestone. 

Variety or sport (fig. 9). The points wherein ft. obliquata differs from R. 
acuta become intensified in this form, which is extremely stumpy and very coarsely 
ribbed. It has a length of 6 mm. and a spiral angle of about 40°. The aperture 
is strongly canaliculate anteriorly. 

A single specimen in the Sharp collection at the British Museum. We might 
call this R. obliquata, var. “ inflata,” or simply Rissoina “ inflata.” 


! Rissoina cancellata, Morris and Lycett, is quoted from the shelly beds of Ponton (Morris, 
‘Quart. Journ, Geol. Soe.,’ vol. ix, p. 326), but I can find no confirmation of this. 
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206. Rissoina optusa, Lycett, 1853. Plate XXI, figs. 10 a, 10d. 
1853. Ruissormva optusa, Lycett. Proc. Cottesw. Nat. Club, vol. i, p. 80. 


Bibliography, §c.—Lycett makes no mention of this species in the ‘ Cotteswold 
Hills,’ nor does Witchell enumerate any species of Rissoina in his ‘Geology of 
Stroud.’ It is not absolutely certain that the species under consideration is the 
one intended by Lycett, although his description tallies fairly. It must be 
allowed, however, that the name “obtusa” is unfortunate, as this is rather a 
slender shell. As a matter of fact an obtuse apex is characteristic of the genus. 
although the earlier authors speak of Rissoina as pointed. 


Description : 
Length . ; : : . 35 mm. 
Spiral angle about . econ 


** Spire obtuse ; whorls slightly convex, six ; ee lip moderately large ; cost 
numerous, closely arranged, slightly curved from left to right.””—Lycerr, loc. cit. 

Relations and Distribution.—Found sparingly in the Pea-grit at Crickley and 
Leckhampton. Lissoina Milleri, Lycett (Suppl., p. 18, pl. xliv, fig. 10), has some 
resemblance. 


207. RissoINA GYMNOIDES, sp. nov. Plate XXI, fig. 11. 


Description : 


Length . ; . 4mm. 
Height of body- hor to ee length . 3700, 008 
Spiral angle (obtuse) about. meer 


Shell subelongate, pupoid, scarcely eacrited. Whorls about six, smooth, 
convex, close; body-whorl about half the height of the entire shell. Aperture 
square in front and slightly canaliculate, lips only moderately thickened. 

Relations and Distribution.—At first sight this might seem to be some form of 
Pseudomelania, since the thickening of the peristome is less obvious than usual 
in Rissoina. But the pupoid character of the spire militates against this supposi- 
tion. It bears considerable resemblance to Rissoina gymna, Cossmann (Ait. Bath., 
p. 234, pl. xiv, figs. 23, 24), from which it differs in the greater relative length 
of the spire and in having a wider spiral angle. Four specimens are in my 
collection from the Lincolnshire Limestone of Weldon. 


35 
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Note.—Hitherto it has been possible for the most part to assign a family 
position to the genera of Gasteropoda occurring in the Inferior Oolite; but we 
now are called upon to consider several groups of shells, more or less turbinate 
in character, whose family position cannot with certainty be defined. The 
majority of these were referred to Turbo by d’Orbigny. 

The following genera are included in the above category, viz. Amberleya, 
* Littorina,” Cirrus (including Hamusina), and Straparollus (including Discoheliz). 


Preliminary Note on Amberleya and ‘* Littorina.” 


There is a twofold difficulty attendant on dealing with the numerous species 
of fossil shells which I propose to place under one or other of the above genera. 
To the uncertainty of family affinities there is also to be added the difficulty of 
synonymy. ‘The former is, of course, the more serious difficulty of the two; for 
if we are wrong in supposing that Amberleya, Hucyclus, &c., belong to the Littori- 
nid, in that case we are not justified in assigning the generic term “ Littorina” 
to the group of smaller species which are associated with them. The older 
writers, and particularly d’Orbigny, regarded nearly the whole of these forms as 
belonging to the Turbinide, and the modern tendency seems to be to revert to 
that conclusion. We may use Amberleya or Hucyclus without pledging ourselves 
to the family affinities of the genus, but if we use Littorina or Turbo the case is 
different. In the following pages “‘ Littorina”’ is used only in a conventional 
sense. 

In 1851, Morris and Lycett (‘Grt. Ool. Moll.,’ p. 54) thus diagnosed 
Amberleya :—* Shell turrited, turbinate, apex acute; whorls flattened above, 
convex and nodulated beneath, the last whorl ventricose ; aperture ovate, entire ; 
inner lip thickened and nearly covering a small umbilicus; sutures deeply 
impressed ; no columella.” 

The genus Hucyclus was constituted by J. A. Deslongchamps (‘ Bull. Soc. Lin. 
Norm.,’ vol. vy, p. 23 of separate copy) in 1860, being based on Turbo ornatus, 
Sowerby, and similar shells. The author alludes to <Aberleya (sic). He 
considered that genus to have been established on bad specimens, and to have been 
imperfectly characterised. His own diagnosis of Hucyclus is comprehensive 
enough,. It contains most of the points in the diagnosis which I offer below. 

There can be no doubt that Deslongchamps’ diagnosis was far more accurate 
and full than that of Morris and Lycett, which was little better than a description 
of one species. At the same time Deslongchamps, when he alluded to Amberleya, 
seems unconsciously to admit that his new genus might possibly be covered by 
that of the authors of the ‘ Great Oolite Mollusca.’ 
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The late Professor Eugéne Deslongchamps (‘ Notes Paléontologiques,’ vol. ii, 
May, 1889, p. 70) could not be persuaded that Amberleya and Hucyclus were 
synonymous, and thus he maintained that Amberleya nodosa, M. and L., could not 
be a Hucyclus. The presence in that species of a slight umbilical excavation 
was one of his principal reasons for considering that Amberleya and Hucyclus are 
distinct genera. As so often happens, Amberleya nodosa, the type, is far from 
being a typical species, and it would have been far more satisfactory if Turbo 
ornatus, Sow., could be taken for the type, as was done by Deslongchamps in 
constituting his genus Hucyclus. 

With regard to the relationship of Amberleya, some authors, like Fischer, 
admit that the various forms grouped under this genus have the appearance of 
Tectarius, Echinella, and Littorina; but Fischer considers that the alleged 
existence of a nacreous layer in the Jurassic Amberleyas proves their affinity 
with the Turbinide and the Trochide. Of course, if this is the case, the group 
of small shells which appear to be connected by so many links with Amberleya are 
wrongly named Littorina ; and that is why, as already stated, this term is only 
used in a conventional sense. It would save trouble if they were replaced under 
Turbo; and yet they certainly are not Turbos in the modern restricted sense, 
although they may belong to the Turbinide. 

Many of the forms described in the sequel seem to run into each other. 
Moreover some of the species differ so much at different stages of their growth, 
especially in the character of the aperture, that one and the same species might 
well be placed under two distinct genera. (See description of Amberleya ornata.) 

As regards arrangement, exception might be taken to the wide extension of 
the term Amberleya adopted in the subjoined classification of Inferior Oolite 
species. Unless we fall back upon Turbo and Trochus, I do not see how this is to 
be avoided. The distinction also between Amberleya and ‘ Littorina” is 
admittedly not a very philosophic one. 

If we attempt to deal with the Amberleya-Littorina group in sections, the first 
and most important section is that (1) of Hucyclus, where the shell is much 
turrited, the suture wide, the body-whorl ventricose, and one or more of the 
spiral belts exceedingly prominent. The Trochus-section (2) contains shells more 
or less trochiform, but with an ornamentation closely resembling that of 
Eucyclus. Through the more turbinate and finely ornamented forms of the 
Eucyclus-section, such as Amberleya densinodosa, a connection is established with 
(3) the Turbo-section, which presents some extreme forms. The shells of all 
three sections are rather thin, and exhibit a considerable resemblance in the 
general style of ornamentation, and frequently also in the changing character of 
the aperture. 

In the fourth section (4) the shells are thicker, but do not attain to any 
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size; these have been referred to ‘‘ Littorina.”’ In the majority of cases they do 
not seem to have the Puwrpwrina-like mouths exhibited in the early stage of 
many Amberleyas. 

The following is the classification of the Inferior Oolite species described in 
the sequel, arranged on the principles already indicated, 


AMBERLEYA. 


Eucyclus-section : 
Amberleya capitanea, Miinst. - 
— ornata, Sow., typical 
— — var. spinulosa, Mist. 
— — var. abbas 
-— — var. horrida Ornata-group 
“= gemmata, Lye. 
— densinodosa, sp. n. 
— Meviani, Goldf. 
_ cygned, Sp. N. 
— goniata, Desl. 
— Orbignyana, sp. n. 
—_ Murchison, Minst. 
— Obornensis, sp. n. 
— pagodiformis, sp. n. 
—— generalis, Minst. 
Trochus-section : 


Goniata-group 


Amberleya species, cf. Trochus anaglypticus, Minst. 
se biserta, Phil., A. 
a — — B. 

Turbo-section : 

Amberleya Milleri, Wright, MS. 
— turbinoides, sp. n. 
_ Stoddarti, Tawney. 
— elongata, sp. n. 
— Dundriensis, Tawney. 


Lirrorina (? Echinella in part). 


Littorina pretor, Goldf. 
—  polytimeta, sp. n. 
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Littorina Phillipsii, Mor. and Lye. 
—  sulcata, Héb. and Desl. 
_ Weldonis, sp. n. 
—  eedilis, Mist. | 
—  Dorsetensis, sp. un., A. ) Bdilis-group 
— — — B. 
—_— — — C. 
— (? Trochus) pisolitica, sp. n. 
—  (? Trochus) recteplanata, Tawney. 
— (? Trochus) triarmata, Héb. and Desl. 


AMBERLEYA, Morris and Lycett, 1851. 


Shell turbinate, more rarely trochoid, rather thin, imperforate or nearly so; sub- 
elongate, frequently turrited, sutural space wide; ornamented with spiral bands, 
usually spinulose or nodular, some of which are prominent (Eucyclus). The 
interspaces are finely striated, the strixe being slightly oblique to the axis ; sometimes 
these fine lines are strong enough to represent fine axial ribs. Base rounded, 
spirally ribbed, and marked by fine radial striz. 

Aperture suboval, but varying according to age. In the early stage the columellar 
lip is nearly straight, and produced anteriorly so as to be almost veflewed at the 
extremity (like Purpurina). In the adult the aperture is more or less rounded, so as 
to become suboval or subcircular ; there is usually a considerable deposit of callus ; 
outer lip thin and often crenulate. 


208. AMBERLEYA CAPITANEA, Miinster, 1844, Plate XX1I, fig. 12. 


1844. Turzso caprrangus, Miinst. Goldf., Petref., pl. exciy, fig. 1. 


1852. — — os D’Orb., Terr. Jur., vol. ii, p. 341, pl. ccexxix, 
figs. 7, 8. 

1863. AmBERLEYA caprraNnea (7), Goldf. Lycett, Suppl., p. 95, pl. xli, fig. 1. 

1884. _ _ — Beeby Thompson, Upper Lias of 


Northants, p. 309, pl., fig. 3. 
Non Turzo caprranevs, Miinst. Morris and Lycett, Great Oolite Moll., 
pt. 1, p. 65, pl. ix, fig. 33. 


Bibliography, §c.—The type is stated to be from the Inferior Oolite near 
Grétz. D’Orbigny says that the species occurs everywhere along with Turbo 
subduplicatus in the Toarcian. No locality in Calvados is quoted by him. The 
form from the Great Oolite, doubtingly referred by Morris and Lycett to Mimster’s 
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species, was subsequently named by Lycett (Suppl., p. 19) Amberleya Jurassi, Lye. 

This name is regarded by Cossmann (‘Et. Bathonien,’ p. 243) as a synonym of 

Aimberleya (Turbo) Castor, V@Orbigny. In the Addenda to the Supplement Lycett 

refers a small form from the Forest Marble of Laycock and Pound Pill to 

Aimberleya capitanea. We may perhaps regard this as a case of atavism. 
Description : 


Length of full-grown shell . : . 380—35 mm. 
Length of body-whorl to total height . ay OUR OO: 
Spiral angle : ‘ : sf G0. 


Shell eucycloid, turrited. Whorls about seven, angular, narrow, and sloping 
outwards from the suture ; sutural space wide. 

In the whorls of the spire the ornaments consist of two centrally situated 
tubercular spirals forming a double belt; the cross-hatchings are fine and 
numerous, and fill up the interspiral spaces. The body-whorl is large, and the 
sides are similarly ornamented; in the base are four or five less prominent 
spirals, with tuberculations gradually diminishing in size anteriorly; cross- 
hatchings numerous. 

Aperture ovate, with a tendency in the columellar lip to be produced 
anteriorly ; outer lip thin and crenulate. 

Relations and Distribution.—The differences between Amberleya capitanea and 
the numerous varieties or sub-species more intimately allied with Amberleya 
ornata are slight, but they are fairly constant, and occur for the most part on a 
certain horizon. The spinulose varieties of Amb. ornata are very near indeed, 
but they may be always distinguished by the presence of a third circlet of small 
tubercles on the upper margin of all the whorls, this circlet being less prominent 
than the other two, and also by the more elongate form of the tubercles, which 
in Amb. capitanea are very round. 

Amberleya capitanea is interesting as the earliest member of the ornata-group 
in the British Jurassics. A fairly good specimen is figured by Mr. Beeby 
Thompson from the Lower Cephalopoda-bed at Preston Capes. This is presum- 
ably from the Serpentinus-beds, and is the earliest occurrence of which I have any 
knowledge, though there are other instances in the Upper Lias of the Midlands. 
In Dorsetshire, according to Moore (‘ Mid. and Up. Lias, 8.W. England,’ p. 78, 
pl. vi, figs. 1—4), Amb. capitanea occurs characteristically along with Amm. bifrons 
and Amm. communis in the Upper Lias at Compton, 

The evidence in England is thus distinctly in favour of this being regarded as 
a Toarcian species, as had been already indicated by d’Orbigny for France. 
Moore (loc. cit.) goes on to say that on the uppermost horizon of the Upper Lias 
in the Cotteswolds Amb. capitanea occurs along with Amm. variabilis, &e. This is 
the horizon and locality whence comes the specimen figured in the present work. 
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It does not occur in the Inferior Oolite proper, and may on the whole be viewed as 
a Liassic form. 


209. AMBERLEYA oRNATA, Sowerby, 1819. Plate XXI, figs. 13, 14, typical ; fig. 15, 
var. spinulosa, Mimst.; figs. 16, 17, 
18, and Plate XXII, fig. 1, var. 
abbas ; fig. 2, var. horrida. 


1819. TurBo ornatus, Sow. Min. Conch., pl. cexl, figs. 1, 2 
1844. —  spinunosus, Miinst. Goldf., Petref., pl. exciv, fig. 3. 
1852. Purpurtna Barats, d’Orb. Terr. Jur., vol. ii, pl. eccxxx, figs. 6—8. 
1854. Lirrortna ornata, Sow.,sp. Morris, Cat., p. 255. 
1873. AmprrLeya ornata, Sow., sp. Tawney, Dundry Gasteropoda, p. 27 (19), 
pl. i, fig. 9 
Non Turzo ornatus, Sow., sp. Goldfuss, zee d’Orbigny. 


Bibliography, §e.—It would not be difficult, perhaps, to fill a page with 
references to “ Turbo” ornatus under the heading Turbo, Purpurina, Bucyclus, or 
Amberleya. Owing to the very poor figures given in the ‘ Mineral Conchology ’ 
most foreign authors have been mistaken in their attempts to identify Sowerby’s 
species. The Turbo ornatus, Sow., of Goldfuss is rather like an Oxfordian 
member of the ornata group described and figured by me in 1884 (‘ Geol. Mag.,’ 
dec. 3, vol. i, p. 247, pl. viii, fig. 8) as Amberleya clavata, Bean, MS. On the 
other hand, the Purpurina ornata of d’Orbigny’s identification (‘ Terr. Jur.,’ 
vol. ii, pl. cecxxx, figs. 4, 5) is a well-known species characteristic of the Upper 
Division of the Inferior Oolite (vide Amberleya Orbigqnyana, page 285). 

Mr. Tawney regarded Turbo capitaneus doubtfully as a synonym. 

Description : 


Length from about : . 25—50 mm. 
Height of body-whorl to total length . say 50 : 100. 
Spiralangle «500%; 


Shell eucycloid, turrited. Whorls from seven to nine, angular and narrow, 
the slope of the posterior area broken by a slight spiral band near the suture ; 
suture almost gaping. 

The ornaments consist of three: tuberculated spirals, of which the upper one 
recedes and is sometimes rather faintly developed. The tuberculations are drawn 
out spirally, and vary much in force. The interspiral cross-hatchings are fine 
and numerous. The body-whorl is large and angular, with two prominent 
tuberculated spirals and one posterior spiral, which is often only faintly crenulate. 
In the base are five spirals scarcely tuberculated, with fine and numerous inter- 
spiral strie. 
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The aperture in the early stage is very like Purpuwrina, the anterior cana- 
lhieulation being well marked. This feature is also seen in the middle stage, but 
disappears more or less completely in the big shells, where the mouth is sub- 
circular, the shape of the aperture being materially modified, with considerable 
thickening of the inner lip (see especially Pl. XXI, figs. 16, 17, and 18). 

Varieties. — The specimens from the type locality are of medium size. 
Pl. XXI, fig. 15, is probably one of Sowerby’s types with the tuberculations worn 
off the spiral ridges, and the cross-hatchings almost obliterated by usage. 
Fig. 14 from the same locality is in very fair preservation, and probably shows 
the true character of the type form. The cross-hatchings are wide and coarse, 
the posterior spiral is very close to the suture, and there is some tendency to 
tuberculation on the spirals in the base of the body-whorl. 

The variety spinulosa, Minst., Pl. XXI, fig. 15, which I consider synonymous 
with Purpurina Bathis, ’Orbigny, is a large, handsome, and richly ornamented 
form, which occurs rarely in the Concavus-bed.at Bradford Abbas. 

The variety to which I have given the name abbas, Pl. XXI, figs. 16, 17, 18, 
and Pl. XXII, fig. 1, is extremely common on the same horizon and at the same 
place. From well-preserved specimens of this most abundant form we gather 
that, although the spire is pointed on the whole, yet the apex is obtuse; the 
earlier whorls are extremely angular, and the third spiral is seen to be developed 
at a very early stage, already receding and less prominent than the others. In 
the more mature whorls of this variety the crenulations or tuberculations on 
the spirals become very faint, and in the very large shells disappear altogether. 
On the whole the var. abbas is rather more slim in shape and more delicate in 
ornamentation, though attaining to a much greater size than the type variety. 

Relations and Distribution.—We may well regard this as nothing more than a 
modified descendant, on a higher horizon, of Amb. capitanea. Besides the 
differences already indicated, it may be worth while to point out that the spirals 
in the case of Aiberleya ornata are but slightly tuberculated as compared with 
those of Amb. capitanea. 

In Dorsetshire Amb. ovnata is essentially a fossil of the Concavus-zone, and is 
probably the most abundant fossil on that horizon at Bradford Abbas. At 
Dundry one cannot say on what horizon it occurs, but probably below the Hum- 
phriesianus-zone. Itis rare in the Cotteswolds, where specimens are usually small 
and poorly preserved. Small forms of Amb. ornata, showing a slight tendency to 
produce an intermediate keel in the body-whorl, occur towards the base of the 
Inferior Oolite at Lincoln. There are also small specimens in the Dogger at 
Blue Wyke, which may either be immature forms of Amb. ornata or varieties of 
Littorina (Turbo) Phillipsii. 
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AMBERLEYA ORNATA, var. horrida. Plate XXII, fig. 2. 


Description : 
Length é : . 30mm. 
Length of body- spliorl to total eight : 2 OonelOU: 
Spiral angle : ; : <0. 


Shell eucycloid, turrited. Whorls about six, angular, and increasing 
suddenly ; suture wide. The ornaments are very coarse, consisting of three 
nearly equal spiral belts, rugosely crenulated, the upper one at some distance 
from the suture ; cross-hatchings coarse and wide apart. Body-whorl ventricose 
in most cases, rather exceeding half the height of the shell; base with five spirals, 
moderately crenulate. Aperture as in other varieties of Amberleya ornata. 

Relations and Distribution.—This form differs from other varieties of Amb. 
ornata, already described in the position and development of the posterior spiral 
belt, in having fewer whorls, and in the rugoseness of the ornamentation. 

It occurs in the Murchisonx-zone of Bradford Abbas, and is thus intermediate 
in time between Amb. capitanea and Amb. ornata, var. abbas. 


210. AmBERLEYA GEMMATA, Lycett, 1853. Plate XXIII, fig. 19. 


1853. Turso esmuatvs, Lyc. Quart. Journ. Geol. Soc., vol. ix, p. 342, pl. xiv, 
fig. 7. 


Bibliography, S§c.—lLycett, in describing this species from the Lincolnshire 
Limestone of Ponton, points out in what respect it differs from ‘* Turbo” capita- 
neus. I also agree with him that it is more slender than “ Turbo” ornatus, Sow. ; 
but the arrangement of the carine is practically the same. 

Description : 


Length . : . 10mm. 
Length of bedswharl to total heiens : . 40: 100. 
Spiral angle : . 44°, 


** Shell ovately turbinated, spire aloied: whorls (5) turrited, convex, biangu- 
lated, and ornamented with three tuberculated carinz, of which the first carina is 
the smallest ; the last whorl is large and ventricose; its base is convex and 
encircled with numerous small serrated carine; the aperture is ovate.” 

Relations and Distribution.—This is a micromorph of Amberleya ornata, which 
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might almost be described as a variety. Besides being very much smaller, this 
form is less turbinate and more conical than Amb. ornata ; the posterior spiral is 
rather more strongly developed, and the tuberculation generally somewhat larger 
proportionately. It is common in the upper beds of the Lincolnshire Limestone 
at Weldon, Ponton, &c. A somewhat similar form occurs in the Inferior Oolite 
of Hook Norton. 


211. AMBERLEYA DENSINODOSA, sp. n. Plate XXII, figs. 3, 4, 5. 


Cf. Lirroriva sprnutosa, Miinst., sp. Héb. and Desl., Foss. Montreuil-Bellay, 
p. 56, pl. iii, fig. 4. 


N.B.—There has been a tendency to regard the form now under consideration 
as the representative of Turbo spinulosus, Minster. It has some resemblance to 
the fossils figured by Hébert and Deslongchamps, but as the differences appear to 
be considerable it may be safer to describe it as a distinct species. 

Description : 


+ 


Length (three specimens) : . 23, 35, and 43 mm, 
Length of body-whorl to total height . 48 to 52: 100. 
Spiral angle : : 7 OK 


Shell turbinate, eucycloid, turrited. Number of whorls, eight or nine, convex 
and subangular; sutural space very wide. The ornaments consist of four finely 
tuberculated spirals; the uppermost of those near the suture consist of a circlet 
of closely-set rounded tubercles; the second spiral is a tuberculated belt, the 
tubercles being small and rounded; the third and fourth spirals constitute the 
principal carine, the third usually having the strongest tuberculations; the 
interspiral spaces are marked by closely-set interspiral strie. The ornamentation 
of the matured whorls is generally finer than that of the earlier stages. 

The body-whorl is almost ventricose and similarly ornamented, the number of 
finely-granulated spirals in the base being seven or eight. In the adult shell the 
aperture is subcircular, with a short, straight, columellar lip, forming a slight 
angle anteriorly. In the younger shells (fig. 5) the Purpuwrina-like character of 
the aperture is more obvious. ; 

Relations and Distribution.—Distinguished from all varieties of Amb. ornata by 
a somewhat larger spiral angle and more turbinate whorls, and by the number 
and fineness of the ornaments. The variety from the Irony Nodule-bed of 
Burton Bradstock (fig. 3) is longer, narrower, and with a more gaping suture 
than specimens from the concavus-bed of Bradford Abbas, where Amb. densinodosa 
is somewhat sparingly distributed. A stout variety occurs at Dundry. 
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Amb. densinodosa serves to connect the more eucycloid species of Amberleya 
with the Turbo-section through such a species as Amberleya Milleri. Intermediate 
forms occur. 


212. AmperLeya, cf. Mertant, Goldf., 1844, Plate XXIII, fig. 17. 
1844. Turso Mertant, Goldfuss. Petref., vol. iii, p. 91, pl. exciii, fig. 16. 


Bibliography, §c.—Goldfuss originally described Turbo Meriani as from the 
Upper Lias of Altdorf and the Inferior Oolite of Normandy. He also quoted it 
from the Oxford Clay of Dives. Subsequently it has been regarded mainly as an 
Oxfordian species. It seems, on the whole, to answer to one of those more or 
less recurrent forms which do occasionally show themselves on more than one 
horizon. 

Description.—The form to which I now draw attention is evidently a member 
of the ornata-group, of moderate size and somewhat more elaborate ornamentation 
than the regular Amb. ornata. 


Length about : : . 20mm. 
Length of body-whorl to total Reont . = *60)2 100: 
Spiral angle : so Ars 


The whorls have four spirals (the Reconsdary spirals mentioned by Goldfuss 
not always to be seen), and the tuberculations are proportionately large. The 
aperture ovate, but with the columellar lip produced anteriorly (not rounded off 
as in Goldfuss’s figure). The body-whorl is ventricose, and longer in proportion 
to the spire than is usual with members of the ornata-group. 

Relations and Distribution.—There are smaller varieties which seem to connect 
with Littorina Phillipsii, which is probably nothing more than a variety. Occurs 
at Weldon and Ponton in the Lincolnshire Limestone, and in the Scarborough 
Limestone at Cloughton Wyke. 


213. AMBERLEYA CYGNEA, sp. nov. Plate XXIV, fig. 10. 


Description : 


Length, full size : . 39mm, 
Length of body-whorl to total een : . 00's 100, 
Spiral angle 3 46°, 


Shell eucycloid, turrited. Spire pointed, but aah an ayttine apex. Whorls 
seven or eight, sub-biangulate, suture wide. The first whorls on which ornaments 
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can be traced are anteriorly bicarinate; in the next stage a posterior spiral is 
further developed; later still there are four spirals, of which the third forms the 
most salient carina; the spirals are more or less tuberculate ; in the interspaces 
subordinate spirals may be detected. 

The ornamentation of the body-whorl is very elaborate. There are five 
primary spirals, the fourth being the most salient, and constituting with the fifth 
a double carination. In the posterior spiral the nodules are nearly circular, the 
other spirals are serrated; there are about half a dozen deeply-serrated spirals in 
the base ; the interspaces throughout are cross-hatched with coarse axial lines. 

The aperture is ovate-elongate in the earlier stages, with a certain amount of 
anterior canaliculation, but becomes more round in the larger shells, as is usually 
the case with Amberleya. 

Relations and Distribution —This might almost be called Amb. Meriani, Goldf., 
var. major. The ornamentation, as shown in the enlargement of that author’s 
figures, greatly resembles the ornaments of Aimb. cygnea. But ours is a finer and 
more eucycloid form, which possesses peculiarities worthy of distinction. It differs 
still further from d’Orbigny’s Turbo Meriani (T. J. ii, pl. ecexxxvy, figs. 1—5). 

The ‘ Bastard-bed,” in which this handsome member of the ornata-group 
occurs, lies at the base of the Lincolnshire Limestone, and just above the Iron- 
stone at Lincoln. Here Amb. cygnea is fairly plentiful in a rough fawn-coloured 
matrix along with many other interesting Gasteropoda. 


214, Amperteya GontaTa, Deslongchamps, 1860. Plate XXII, fig. 6 (juv.). 


1860. Evcyctus contatus, J. A. Deslongchamps. Bull. Soc. Linn. Norm., 
vol. v, p. 31, sep. copy, pl. xi, fig. 6. 
1873. AMBERLEYA ? GontATA, Des/., sp. Tawney, Dundry Gasteropoda, p. (20) 
28, pl. ii, fig. 5. 


The type occurs in the Inferior Oolite of Les Moutiers. The specimen figured by 
Tawney appears correctly identified with Deslongchamps’ species, which is probably 
only a bizarre variety of the one described on the next page. Fig. 6 most likely 
represents the young stage. This form is found rarely in the Parkinsoni-zone of 
Burton Bradstock. It is more markedly angular and more coarsely ribbed than 
the commoner form next to be described, and has rather a wider spiral angle. All 
members of the goniata-group have a sharp spire with an obtuse apex (see 
enlargements of figs. 6 and 11). 
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215. AmBERLEYA ORBIGNYANA, Sp. nov. Plate XXII, figs. 7, 8. 


PURPURINA ORNATA, d’Orbigny. Terr. Jur., vol. ii, pl. ecexxx, figs. 4, 5. 


Bibliography, §c.—There is no reference to Purpurina ornata in the text of the 
‘Terrains Jurassiques,’ though we gather from the explanation to the plate that 
it is a fossil of the Inferior Oolite. Purpurina ornata is evidently an Amberleya 
(Eucyclus), and we at once recognise the form as common and characteristic of the 
Parkinsoni-zone of Dorset. The specific name ‘ ornata’”’ being preoccupied, it 
becomes necessary to bestow on this fossil a fresh appellation. 


Description : 
Length of well-grown specimens ; . 3d9—45 mm. 
Length of body-whorl to total height . = 50: 100: 
Spiral angle : : < AS 


Shell eucycloid, turrited. Whorls nine or ten, angular, and sloping flatly 
towards the dominating keel. The whorls of the spire are biangulated anteriorly ; 
a faintly nodular spiral is developed close to the upper suture, then ensues the 
flat sloping area, marked by extremely fine strive rather oblique to the axis ; the 
two principal keels or spirals are quite low down, the upper one having large 
tubercles, wide apart and spirally extended; in the lower keel the ornaments are 
usually less conspicuous. 

The body-whorl is large, very angular, with the great keel strongly tuber- 
culated ; there are five spirals in the base, these being slightly tuberculated. The 
aperture is ovate-elongate, with a straight columellar lip much produced anteriorly, 
as in Purpurina. This is the stage in which the shells are usually found. Larger 
specimens have the aperture more circular. 

Relations and Distribution—This may be regarded as the average form of 
the goniata-group. It occurs throughout the Parkinsoni-zone, principally in 
South Dorset, being especially abundant at Burton Bradstock, Loders, &e. It 
also occurs in the upper part of the Humphriesianus-zone at Louse Hill, and in the 
Parkinsoni-zone at Grove, &c. Casts of this form are found in the Parkinsoni- 
or Martinsii-zone of Midford. Purpurina Belia, VOrb. (T. J, ii, pl. cecxxx, 
figs. 9, 10), is perhaps nearly the same. 
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216, Amperteya Morcuison1, Minster, 1844. Plate XXII, fig. 11. 
1844. Turbo Murcutsont, Miinst. Goldf., Petref., pl. exciv, fig. 10. 


Except that ours is a better specimen, showing the apical conditions, there 
seems no difference between the fossil from the Humphriesianus-zone of Bradford 
Abbas and the one figured by Goldfuss. No other British specimen is known to 
me. Amb. Obornensis, next described, is probably only a variety. 


217. AMBERLEYA OBORNENSIS, sp. nov. Plate XXII, fig. 10. 


Description : 


Length . ; : : . 25—35 mm. 
Length of body-whorl to total height . . 48:100. 
Spiral angle : 40°. 


Shell eucycloid, turrited. Spire pointed, with an obtuse apex. Whorls nine 
or ten, sutures very wide. The apical whorls smooth, full, and flattened towards 
the summit (the enlargement of figs. 6 and 11 is also suitable for this species), 
the succeeding whorls sub-biangulate, spirally ornamented, with the principal keel 
almost median. Close to the suture is a posterior row of tubercles, which are 
rather small and wide apart; next succeeds the flat sloping area, with axial striz, 
also rather wide apart; then the principal keel, which forms the angle of the 
whorl, the tuberculations being of moderate size; the lower median carina 
has the tuberculations still smaller and numerous; and below this, owing to the 
gaping of the suture, an additional carina, corresponding to the first spiral in the 
base, may frequently be detected. 

The body-whorl is angularly ventricose, the keel being situated rather high 
up, so as to shorten the posterior area, which together with the rest of the shell 
is axially striated, the strie being rather wide apart. 

The aperture is ovate-elongate, with a straight columellar lip produced 
anteriorly, somewhat after the manner of Purpuwrina, with a tendency to become 
more circular in the larger and more mature specimens. 

Relations and Distribution—Amberleya Obornensis, which is at least a good 
local variety of Amb. Murchisoni, although clearly a member of the goniata- 
group, has certain affinities with the more elegant forms of Amb. ornata, var. 
abbas. To a certain extent, then, it may be regarded as intermediate between 
the ornata- and goniata-groups, though its relations are mainly with the latter, 

This intermediate character corresponds with its stratigraphical position in 
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the lower part of the Huwmphriesianus-zone at Oborne, where it is the most 
abundant and characteristic species of Amberleya. 


218. AMBERLEYA PAGODIFORMIS, sp. nov. Plate XXII, fig. 9. 


Description : 


Length . : . 40 mm. 
Length of body- whorl to total height . . 48: 100. 
Spiral angle ; : / « Ase: 


Shell conical, eucycloid, turrited. The spire consists of about eight or nine 
whorls, the apical conditions being unknown. Whorls angular and distended by 
a large carina situated in the anterior region. In the earlier whorls of the spire 
two tuberculated circlets may be distinguished, connected by a kind of axial 
ribbing; the posterior circlet is close to the suture, the anterior one becomes 
more and more prominent, and in the later whorls the tubercles project like the 
teeth of a saw. 

Body-whorl large, angular, and similarly ornamented ; base rather flat, with 
about four finely-granulated spirals; the axial striz are wide apart, and strongly 
marked throughout the shell. 

Aperture almost trapeziform, with a short and very straight columella. 

Relations and Distribution—This form, it seems to me, helps to connect the 
eucycloid with the trochiform Amberleyas. The want of biangulation makes us 
regard it as a somewhat aberrant member of the goniata-group; whilst the flat- 
ness of the base, the wide space between the two spirals, and the trapeziform 
character of the aperture serve to connect it with Amb. biserta. 

Occurs sparingly at Bradford Abbas, and probably in the Murchisonex-zone. 


219, AMBERLEYA, cf. GENERALIS, Minster, 1844. Plate XXIII, fig. 3. 


N.B.—It must be borne in mind that the posterior portion of the last two 
whorls in our specimen has been stripped of all ornament. 

The length of the figured specimen is 35 mm., the ratio between the length 
of the body-whorl and total height 48 : 100, and the spiral angle 40°. 

Amongst other points of resemblance the serrated keel, anteriorly situated, is 
conspicuous. One can hardly say whether this species should be referred to the 
Hucyclus- or to the Trochus-section. 

The specimen is unique. It occurs ina brownish ferruginous stone, partly 
ironshot, which resembles the matrix of the Humphriesianus-zone of Dundry. 
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220. AMBERLEYA, sp.; cf. Trochus anaglypticus, Minster. Plate XXII, fig. 12. 
1844. Trocnus anacLypricus, Minster. Goldf., Petref., pl. clxxx, fig. 4. 


It must be admitted that the details of ornamentation do not tally very well 
with those of Goldfuss’s figure, though, making allowance for difference of artistic 
treatment, and of mineral conservation, there are some grounds for inviting com- 
parison. Our fossil is unique from the ‘‘ marl with green grains” at the base of 
the Humphriesianus-zone of the Sherborne district. It may be merely a sport of 
the very abundant Amb. Obornensis. 


221. AMBERLEYA BISERTA, Phillips, 1829, Section A. Plate XXII, figs. 18, 14; 
Section B, Plate XXIII, figs. 1, 2. 


1829 and 1835, Trocuus BisERtus, Phillips. Geol. Yorks, pt. 1, pl. xi, fig. 27, 3rd edit. 
(1875), p. 259. 
1884. The “Trocnus” sBisertus-group, Hudleston. Geol. Mag., dec. 3, vol. i, 
p. 248, pl. viii, figs. 9—11. 


Bibliography, §¢.—Phillips’s type was from the Dogger, and appears to have 
been lost, but the original figure leaves no doubt as to what fossilis meant. Bean 
recognised a species belonging to the same group, which in the second edition of 
Phillips’s work, p. 129, was quoted, without figure or description, as Turbo 
unicarinatus, Bean, MS., and in the third edition, p. 258, as Littorina wnicarinata, 
Bean, MS. 

We have actually in the present case four different forms to deal with. A 
form like Pl. XXII, fig. 13, was originally described by me as Littorina biserta, but 
I now consider it to be the earlier stage of Amberleya (Trochus) biserta (Pl. XXII, 
fig. 14). Those who have followed me thus far in dealing with Amberleya will be 
fully prepared to believe in the modification of the aperture from an ovate and 
almost Purpurina-like aperture (fig. 13) to a subcircular or almost trapeziform 
aperture (fig. 14). These two, then, are merely varieties of age, and constitute 
our Section A. That there is an analogous relationship between Littorina 
unicarinata (Pl. XXIII, fig. 1) and the larger form (Pl. XXIII, fig. 2) is also 
probable, though not quite so clear, owing to imperfectly preserved apertures, 
and to the slight flattening out of the smaller specimen. It might, perhaps, be 
possible to separate them specifically from the more typical forms of Amb. 
biserta, but at present it seems safer not to do so. This, then, constitutes our 
Section B, which includes the Littorina (Turbo) unicarinata of Bean. 
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Description, Section A : 


Length of adults (Trochus bisertus) . . 25—30 mm, 
Length of body-whorl to total height . . 54: 100. 
Spiral angle : yn iiae 


Shell conical, trochiform. Spire pointed, with probably an obtuse apex; 
number of whorls about eight. The extreme apical whorls are smooth, convex, 
and without ornament ; remaining whorls flat or slightly concave; sutural gutter 
very deep. The ornaments consist of two finely tuberculated circlets or girdles 
of nearly equal strength, one close to the posterior margin, the other, which 
forms a slightly salient keel, is situated near the anterior extremity. The whorls 
are richly ornamented by a system of deeply-cut axial striz, which add much to 
the beauty of these shells. 

In the body-whorl a similar system of ornamentation prevails, and the axial 
striz are continued down to a third circlet, which is tuberculated. The base 
varies from moderately full in the early stage, where the columellar lip is straight 
and pointed at the extremity (fig. 13), to rather flat in the mature stage, where 
the aperture is subrhomboidal or subcircular (fig. 14); it carries four or five 
spirals, which are nearly plain. 

N.B.—Specimens from Drympton, such as the one figured, have a flatter base 
and more trochiform aspect than those from the Dogger. 


Section B.—The specimen of Littorina wnicarinata (Pl. XXIII, fig. 1) has been 
somewhat distorted by compression, which has the effect of increasing the apparent 
width of the spiral angle. The points in which the wnicarinata-variety differ from 
Section A are mainly those of ornamentation. The lower or keel girdle prepon- 
derates greatly over the other, which latter in some specimens is almost effete. 
This has the effect of making the shell more unicarinate and less trochiform in 
outline, and in the adult forms (fig. 2) recalls the Hucyclus-section. 

Relations and Distribution.—Amberleya biserta and its varieties seem to form a 
group somewhat isolated. My reasons for not regarding it as a Trochus were 
given in the ‘Geological Magazine.’ Continental authors do not seem to have 
noticed it; nor can I find that d’Orbigny, who generally quotes Phillips’ 
species, mentions it in the ‘ Prodrome.’ 

In England it is essentially a fossil of the Opalinus-zone or lower part of the 
Murchisone-zone, occurring sparingly in the Dogger at Blue Wyke, and in the 
Dorset-Somerset district at Drympton and Haselbury. Drympton is, on the 
whole, the best locality for these beautiful trochiform Amberleyas, and there are 
indications there also of the unicarinate variety. 
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222. AMBERLEYA (TuRBO) Mitizri, Wright, MS. Plate XXIII, fig. 5. 


Description : 
Length . . 15—25 mm. 
Length of body- wheel to fotal Rechte . 60: 100. 
Spiral angle : : ay LO2 


Shell conical, turbinate, rather thin. Number of whorls about eight ; apicals 
rather convex and smooth, remaining whorls but slightly tumid; suture well 
impressed. In the whorls of the spire the ornaments consist of finely tuber- 
culated spirals increasing in number up to about five; these are nearly equal in 
degree of salience, but in the penult the lower one slightly projects; fine axial 
costz and striz decussate the spirals. 

The body-whorl has about seven spirals, the upper ones being usually the 
most spinulose ; the two lower ones are more closely tuberculate, and constitute a 
slight double keel (sub-eucycloid). In the base are nearly a dozen spirals, slightly 
tuberculate and with fine intermediate axial striz. Aperture subcircular, with a 
short and rather straight pillar lip. 

Relations and Distribution—Through Amberleya densinodosa this turbinate 
species is connected with the eucycloid Amberleyas, whilst, on the other hand, it 
has obvious relations with the species next described. Although there are forms 
figured by Goldfuss, d’Orbigny, and others which approach Amberleya (Turbo) 
Milleri, it seems to stand out with sufficient distinctness to be accepted as a 
species of Amberleya which still retains some trace of the eucycloid character. 

It is fairly plentiful in the concavus-bed at Bradford Abbas. 


223. AMBERLEYA (TURBO) TURBINOIDES, sp. nov. Plate XXIII, fig. 7 and ? fig. 6. 


Description : 


Length . : . 25 mm. 
Length of body- ion to total mse 3 = 48,3100: 
Spiral angle ; : . 44°. 


Shell conical, subelongate, piaeneins Number of whorls about eight; those 
in the upper part of the spire are rather flat, but become angular towards the 
penult ; suture wide and finally gaping. 

The ornaments exhibit considerable variety ; in the middle stage the whorls 
possess four or five finely tuberculated spirals, the lowest being the longest and 
most prominent, forming a kind of keel. In the penult the spirals become more 
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numerous and variable, and, as the suture gapes very much, spirals are sometimes 
seen below the keels. 

The body-whorl is globose, the spirals, including those in the base, being 
sometimes twenty in number. The sub-eucycloid character of the spire is more 
or less lost. The two posterior spirals are more strongly tuberculated than the 
others. Fine axial striz are conspicuous in well-preserved specimens. Aperture 
ovate to subcircular, with a very short columellar lip. 

Relations and Distribution.—This shell approaches Amberleya (Turbo) Milleri, 
which is more trochiform, has a wider spiral angle, and a less gaping suture. 
There is, however, in Amb. turbinoides an amount of irregularity such as tends to 
the suspicion that the name may represent a group of aberrant forms rather than 
a distinct species. It also has affinities with Amb. densinodosa. From Turbo 
modestus, Héb. and Desl., it is clearly distinguished by the irregularity of the 
whorls of the spire. 

There are four specimens in my collection from Stoford and Bradford Abbas. 


224, Ampurteya (Turso) Sroppart, Tawney, 1873. Plate XXIII, fig. 11. 


1873. Turso Stoppart1, Zuwney. Dundry Gasteropoda, p. (29) 21, pl. ii, fig. 1. 
Cf. : — mopestus, Héb. and Desl. Foss. Montreuil-Bellay, p. 57, pl. iii, 
fig. 2. 


Bibliography, §c.—Mr. Tawney described his species from a single imperfect 
specimen in the Bristol Museum, smaller than the one figured above, and differing 
from it to a certain extent in the alternately stronger and fainter spirals. If the 
form figured in the plate is not fairly referable to Turbo Stoddarti, it may be 
accepted as an Inferior Oolite variety of Turbo modestus. 


Description : 
Length . : : . 30 mm, 
Length of body-whorl to total height . - 55: 100. 


Spiral angle : : : uc 

Shell turbinate, thin. Number of whorls about eight, convex, and ultimately 
globose; suture distinct. The ornaments consist of about ten fine and evenly 
nodulated spirals of nearly equal prominence, the interspiral striz being fine and 
regular. In some specimens are faint secondary spirals. 

The body-whorl is rather more than half the height of the entire shell, ventri- 
cose, and has about ten spirals, of which two pairs, on either side of a line of 
tubercles in the centre, are slightly distinguished from the rest (sub-eucycloid). 
There are about fourteen finely granulated spirals in the very full and rounded 
base. 
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The aperture is wide, subcircular, with scarcely any trace of anterior canalicu- 
lation, though slightly flattened in front. 

Relations and Distribution.—Differs from Amberleya turbinoides in its more 
globose character, and in its freedom from angularity in the whorls of the spire. 
Less trochiform, and with finer and more nodular ornaments than Amb. Milleri. 
The eucycloid character is almost at a minimum. Rare at Dundry, and not 
found elsewhere in England. 

N.B.—Mr. Tawney relied upon the alternate arrangement of the markings to 
differentiate Turbo Stoddarti from Turbo cyclostoma, a well-known but much 
smaller Liassic species. It is not improbable that, after all, Turbo Stoddarti, as 
interpreted in the present instance, is to a certain extent little more than an 
amplification of a Liassic form. Lately Mr. Wilson has found some specimens 
of Turbo cyclostoma which show traces of the nacreous layer. Hence, though not 
really a Turbo, it is likely to be one of the Turbinide. The bearing of this upon 
Amberleya generally and associated forms must not be lost sight of. 


225. AMBERLEYA (TURBO) ELONGATA, sp. nov. Plate XXIII, figs. 8, 9. 


Cf. TurBo TEREBRATUS, Miinst. Goldf., Petref., pl. exciv, fig. 6. 


Description : 


Length, full size : : . 60 mm. 
Length of body-whorl to total hoieht ; . 45 : 100. 
Spiral angle : i ; $386 


Shell conical-elongate, turbinate, turrited. Number of whorls about nine, 
convex, widely separated by the suture ; axial striz fine and numerous. 

Smaller Specimen.—Five spirals in the earlier whorls, six in the penult and 
body-whorl, the fourth being slightly the most prominent; base full and orna- 
mented by numerous plain spirals. Aperture ovate-elongate, with a straight 
pillar-lip and indications of a shallow anterior canal. 

Larger Specimen.—The penult has seven spirals, the body-whor! about eight, 
exclusive of the spirals in the base, which are numerous. The body-whorl is 
ventricose ; aperture apparently subcircular. 

Although the differences between the smaller and larger specimens are 
considerable, yet they may be regarded most probably as representing different 
stages of the same species. The rotund outline of the whorls, the elongate spire, 
and the character of the ornamentation are greatly similar. The spiral angle, 
too, is almost the same, if we exclude the ventricose projection in the body-whorl 
of the larger specimen. 
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Relations and Distribution—This form is very rare, and would seem to 
represent the most extreme phase of the large and diverse series which I have 
ventured to group under Amberleya. Both specimens occur in the Murchisonex- 
zone, the smaller one at Bradford Abbas, the larger one in the Pisolite at 
Longfords. 

Pl. XXIII, fig. 10, represents a specimen from the Murchisonx-zone of 
Stoford, which seems in some way to combine the characters of Amb. turbinoides 
and Amb. elongata. The specimen is unique, and I have not ventured to 
name it. 


226, P AmperLeya (Turso) Dunpriensis, Tawney, 1873. Plate XXIV, fig. 11. 


1878. Turso Dunpriensis, Zawney. Dundry Gasteropoda, p. 80 (22), pl. ii, 
; fig. 2. 


Description. Shell elongate, acutely conical. Whorls seven, angular, 
outline slightly convex above the keel, and then bending in towards a deep 
suture. Aperture angular, trapezoidal.” The spiral angle is about 50°. The 
ornaments are fine; it is uncertain whether there are two or three spirals above 
the keel, the one nearest the suture having the most distinct nodulations; axial 
stria conspicuous throughout. About nine spirals in the base. 

Relations and Distribution.—Mr. Tawney refers to several shells from the Lias 
which come near this shape, such as Trochus imbricatus-Suecicus, Quenstedt ; 
T. concinnus, Moore; T'. Gaudryanus, @’Orbigny. He further says, “This and 
allied forms might form a distinct genus; they seem to differ from the recent 
Turbo.” 

There can be no doubt that “ Turbo” Dundriensis takes the place at Dundry 
of Purpurina (Hucycloidea) bianor, d’Orb., already noticed in this Monograph.' 

At that time I was not aware that several of d’Orbigny’s Purpurinas were 
really Amberleyas, and that the Purpwrina-like mouth in many cases was merely 
a stage in the development of Amberleya. I should be now disposed, therefore, 
to withdraw Hucycloidea from its supposed relationship to Purpurina. Whether 
Eucycloidea should be retained or merged in Amberleya is at present uncertain. 
Since Amberleya is likely to become too large and comprehensive, Hucycloidea 
might, perhaps, be retained as a sub-genus for shells of this class. 

1 Page 95, Purpurina (Eucycloidea) bianor, d’Orb, Pl. II, figs. 5a—h. 
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227. AmBERLEYA, cf. pIncuIs, Deslongchamps, 1860. Not figured. 


1860. Evucycnus prnauts, Desi. Bull. Soc. Linn. Norm., v, p. 145 (p. 30 sep. 
copy), pl. xi, fig. 7. 


Mr. Tawney found an indifferently preserved specimen of Amberleya at Midford, 
which he referred to Amb. (Turbo) princeps, Rémer. Recently Mr. Wilson has 
found another specimen, which is not calculated to throw much additional light on 
the subject. These fossils more resemble Hucyclus pinguis, Desl., than any other 
figured species. The calcareous beds at Midford are mainly within the Parkin- 
soni-zone. Hucyclus pinguis is quoted from the primordialis-zone. 

There are one or two other ill-defined forms of Amberleya, which I have 
concluded not to notice on the present occasion. 


Genus—Lirtorina, Férussac, 1821. 


Shell turbinate, thick, pointed, few-whorled ; aperture rounded ; outer lip acute, 
columella rather flattened, imperforate. 

Tectarius, Valenciennes, 1838. Shell muricated or granulated, sometimes with 
an umbilical fissure ; columella callous, partially toothed at the base. 

Echinella, Swainson, 1840. Shell granulated, thick; base of the colwmella 
toothed. 

From what has already been said, the true affinities of the shells about to be 
described are somewhat uncertain. They differ from the Amberleyas principally 
in having a small and thick shell. Most of them seem to have more affinity with 
Tectarius or Hchinella than with Littorina, nor can I in all cases strictly define 
the difference between Amberleya and Littorina. It must be understood that in 
the succeeding pages Littorina is used partly in a conventional sense. 


228. Lirrormna (HCHINELLA) Prator, Goldfuss, 1844. Plate XXIV, fig. 8. 


1844. Turso prmtor, Goldf. Petref., pl. exciv, fig. 8. 
Cf. also Turso Meriant, d@’Orb., non Goldf., T. J., ii, pl. ecexxxv, fig. 5, non 


figs, 2—4. 
Description : 
Length . : : : 25 mm. 
Length of body-whorl to total height . » on 200: 
Spiral angle ‘ Sess 


Shell pyramidal. Number of whorls about seven, flat, increasing under a 
regular spiral angle, and well separated by the suture. The ornaments consist of 
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four serrated spirals of nearly equal prominence; in some cases the fourth spiral 
has a slight salience, and where the suture gapes a fifth spiral without tuber- 
culations may be detected towards the bottom of the hollow. 

The body-whorl rather exceeds half the height of the shell; it is slightly 
angular, and not ventricose; ornaments as in the whorls of the spire; base full 
with about six finely cut spirals. Throughout the shell the interspiral striz are 
deep, and the serrations of the carinze almost tooth-like and somewhat bent up- 
wards; but there is considerable variety in the nature of the ornaments. 

Aperture ovate with a straight pillar lip, in the earlier stage slightly reflexed 
anteriorly. 

Relations and Distribution.—Our specimen is rather more conical than the 
one figured by Goldfuss, but there are others which correspond in almost every 
particular. In younger specimens which are free from matrix intermediate 
spirals of shght salience may be seen. 

This is a sort of average form, which may be said to inosculate with others in 
the Jurassic rocks. The abundant Littorina muricata of the Corallians might be 
regarded as a micromorph on a higher horizon. Some varieties of Amb. Millert 
are also near. On the other hand, the eucycloid varieties approach the ornata- 
group in many ways. 

Littorina prextor is rare. My own specimens are mostly from the Murchisonx- 
zone of Bradford Abbas. There is a specimen in the Woodwardian Museum 
stated to have come from Dundry. 

The handsome shell, Pl. XXIII, fig. 4, may possibly represent a modifica- 
tion of Litt. pretor on a higher horizon, viz. the concavus-zone. In most shells of 
this class the pillar-lip is straight with a considerable deposit of callus. This 
specimen is the only one I have seen of the kind. 


929. Lirrorina (Tectarius or Hehinella) porytimera, sp. nov. Plate XXIII, figs. 
12, 18. 


Cf. Turso Davrpsont, Laube. Gast. braun. Jur. Balin, p. 8, pl. ii, fig. 1, for this 
and the following species. 


Description : 
Length - ; ; ‘ . 15—20 mm. 
Length of body-whorl to total height . . 60: 100. 
Spiral angle : ; 2 4628. 


Shell thick, conical; spire pointed. Number of whorls about seven, the 
apical ones being convex and smooth, the remaining whorls nearly flat, and 
marked off by a channelled suture. The ornaments are peculiar ; they consist of 
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three nearly equal, equidistant spiral girdles (in the penult usually a subordinate 
fourth), which are evenly and regularly serrated. The appearance is almost that 
of a coil of whipcord wound round a top. 

The body-whorl considerably exceeds half the height of the shell; it is 
rounded, but not ventricose. There are four principal spiral girdles similar to 
those already described, and in the base about six spirals similarly ornamented, 
and of nearly equal prominence, but becoming less salient towards the point of the 
columella. 

The aperture is subcircular, flattened anteriorly with a straight pillar lip and 
large callus, much thickened towards the centre, so as to form a kind of tooth ; 
outer lip crenulated. 

Relations and Distribution.—The regularity, prominence, and peculiar rope-like 
character of the spiral ornaments clearly distinguish this from any other species in 
the Inferior Oolite of England. Laube’s species is near to it, but appears more 
eucycloid in character. 

The figured specimens are both from Bradford Abbas, most probably from the 
concavus-zone. It occurs also on nearly the same horizon in the neighbourhood 
of Beaminster and at Stoford. There were three specimens without locality in 
Dr. Wright’s collection. There is also a specimen in a ragstone matrix said to 
come from Cleeve Hill. Altogether about a dozen specimens are known to me. 

Attention is here drawn to a shell (Pl. XXIII, fig. 14) which appears to be an 
Amberleya rather than a Littorina. The following are the dimensions :—Length 
20 mm., length of body-whorl to total height 55: 100, spiral angle 50°. The 
style of ornamentation is somewhat similar to that of Littorina polytimeta, but the 
serrations are rather finer, and there are four spirals in the whorls of the spire, 
and also the spirals in the base are more numerous. In conformity with the shape 
of the shell the aperture is more elongate, otherwise similar, and with a similar 
tooth-like thickening. 

This form is rare in the ‘‘ Base-bed” at Lincoln. 


930. Livrorina Partntresu, Morris and Lycett, 1851. Plate XXIII, fig. 16. 


1851. Turso Purniresu, Morr. and Lyc. Great Ool. Moll., p. 117, pl. xv, fig. 12. 
1884. Lrrrortna Puritrestt, Morr. and Lyc. Hudleston, Geol. Mag., dec. 3, 
vol. i, p. 242, pl. viii, fig. 1. 
Description : 
Length . . 12—18 mm. 


Length of body-whorl to total height » 601065 
Spiral angle : : . 68% 
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Shell thick, trochiform, sub-eucycloid. Spire pointed, but with an obtuse 
apex. Whorls about six, sutures moderately wide; each whorl furnished with 
three, or more often four, granulated spiral bands, the lowest being the most 
prominent. 

The body-whorl is large relatively to the shell, and somewhat eucycloid, owing 
to the prominence of the two lowest spirals. Number of spirals in the base five ; 
axial striz moderately shown throughout. 

Aperture widely ovate, slightly flattened in front and angular at the point. 
Outer lip thin and crenulated, inner lip very callous; indications in some 
specimens of an umbilical fissure. 

Relations and Distribution—This form passes by easy stages into others 
already named. Turbo Davidsoni, Laube, may be intermediate between this and 
the species last described. In another direction Litt. Phillipsu has affinities with 
Amberleya (Turbo) Meriani (Pl. XXITI, fig. 17), but is smaller, has a wider spiral 
angle, and is less turrited. Some Yorkshire specimens seem to connect this form 
with Amberleya ornata. 

Typical specimens occur in the Grey Limestone of Cloughton Wyke and in 
the upper beds of the Lincolnshire Limestone at Weldon and Ponton ; also in the 
Humphriesianus-zone at Milborne Port. Specimens which might be referred to 
this species occur in the Dogger at Blue Wyke and in the Pea-grit at Crickley. 


231. Lirrorra, ef. suncata, Hébert and Deslongchamps, 1860. Plate XXIII, fig. 15. 


1860. Lrrrortna sutcata, Héb. and Desl. Foss. Montreuil-Bellay, p. 55 (sep. 
copy), pl. iii, fig. 3. 


Fig. 15 represents a unique specimen from the Parkinsoni-zone of Bradford 
Abbas. It is characterised by the richness of its ornamentation and the width of 
the interspiral spaces or furrows. The English specimen is more conical, and has 
a smaller spiral angle; the body-whor! also is relatively shorter and more angular 
than is shown in the type figure. 


232. Lirtortna WELDoNIS, sp. nov. Plate XXIII, fig. 18. 


Description : 
Length 5 ; : : . 8mm. 
Length of body-whorl to total height . « o2: 100: 
Spiral angle ‘ : : a 00%. 


38 
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Shell conical, spire acute; whorls five or six, flat and well separated by the 
suture. The ornaments consist of three rather finely granulated spirals of equal 
prominence, with widish interspiral sulci where the axial ornamentation is well seen. 

Body-whorl subangular, with five plain spirals in the base ; aperture subovate. 
N.B.—The figured specimen has suffered considerably from usage. 

Relations and Distribution—Despite the very considerable difference of 
appearance, this is probably the representative in the Lincolnshire Limestone of 
shells not far removed from Littorina sulcata. Its perfectly conical form and 
freedom from turriting seems to distinguish Litt. Weldonis from Amb. gemmata 
or Litt. xdilis. 

Rather abundant in the upper beds of the Lincolnshire Limestone. 


233. Lirtorina mpiLis, Minster, 1844. Plate XXIV, fig. 1 and ? fig. 2. 
1844. Turzo mpiuis, Minst. Goldf., Petref., pl. exciv, fig. 9. 
1869. — _ — Brauns, Mittl. Jura, p. 180, 
1873. Lirrortna mpiuts, Miinst. Tawney, Dundry Gasteropoda, p. 23 (15). 


Description : 


Length : : . 13 mm. 
Length of body-whorl i total height : . 54: 100. 
Spiral angle . : | 02k: 


Shell ovately conical, turrited; spire acute. thesis five or six, angular, 
.widely separated by the suture. The ornaments consist of three prominent 
spirals decussated at the widely separated nodes by coarse axial costz; in the 
gape of the suture a fourth spiral may sometimes be seen. 

Body-whorl subangular and slightly ventricose ; ornaments similar to those 
of the spire, with five rather fine spirals in the base ; fine axial strize throughout. 
Aperture ovate, pillar-lip produced in front. 

Relations and Distribution—There cannot be much doubt as to the correct- 
ness of Mr. Tawney’s identification. A few specimens have been found at 
Dundry, and possibly such a form as fig. 2 may represent this species in the 
Lincolnshire Limestone. 

Itt. edilis is a sort of poor relation to the ornata-group, and is more or less 
intimately connected with numerous named forms. The species next described is 
probably only a local variety of polymorphous tendencies. 
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234, Lirrortna DorsErensis, sp. nov., or ? var. of Litt. edilis. Plate XXIV, fig. 
3 (A), fig. 4 (B), fig. 5 (C). 


Cf. for B Trocuus eranarius, Héb. and Desl. Foss. Montreuil-Bellay, p. 53, 


pl. ii, fig. 8. 
Description, A and B: 
Length . ; : : . 14—17 mm. 
Length of body-whorl to total height . . say 50: 100. 
Spiral angle (convex) : ; S Gs 


Shell irregularly conical, spiral angle usually convex. Whorls seven, narrow, 
flattish, or slightly biangulated; suture well marked, rarely gaping. Within 
certain limits there is considerable variety, some shells being more trochiform, 
. others more turbinate. Apex sub-obtuse, the two apical whorls being smooth and 
full; in the rest of the spire and body-whorl there are three nodose spirals, the 
nodes being rather wide apart, decussated by short, thick, axial ribs. The base 
is rather flattened, with five or six plain spirals. Fine axial striw throughout. 

Occasionally a fourth spiral is developed (fig. 4), in which case we seem to 
have the most characteristic features of Trochus granarius, Héb, and Desl. 

Aperture sub-orbicular, with an extremely short and straight pillar lip, which is 
rounded off at the anterior extremity instead of being produced. 

Variety C.—Shell thin, eucycloid ; whorls biangulated, sutures rather gaping ; 
spiral ornamentation much subdued, axial striz conspicuous and very oblique. 
Pillar-lip rather longer than in vars. A and B, and the aperture less restricted 
in front. 

In a large series of specimens every gradation between A, B, and C may be 
noted. There are also specimens which approach “ Turbo” centurio (Goldf., 
pl. exciv, fig. 7). 

Relations and Distribution—The group of shells which I have focussed under 
Intt. Dorsetensis is primarily related to Litt. edilis. As a group given to sporting 
it helps to show how “ Littorina” and Amberleya seem to wait upon each other, 
even to the thinning out of the shell-substance when the eucycloid character is 
assumed. 

Extremely abundant in the concavus-zone at Bradford Abbas. A few very 
small specimens in the Pea-grit at Leckhampton. 
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235. Lirrorina (? Trochus) Pisouitica, sp. nov. Plate XXIV, fig. 9. 


Description : 
Length . 5 . 4—5 mm. 
Length of body- wheel to total height . - 92,100, 
Opening of the spiral angle . : AU ss 


Shell small, trochiform, spiral angle convex, sutures distinct. Number of 
whorls five, apex obtuse and smooth; remaining whorls convex, and ornamented 
by five spirals, decussated at the nodes by axial lines which produce a subreticu- 
late structure ; the anterior spiral slightly prominent. 

Body-whorl large, subangular, with six spirals; base rather flattened, and 
with about seven nearly smooth spirals. Aperture subcircular, pillar-lip very 
short and with but little callus. 

Relations and Distribution.—Failing to recognise any corresponding adult 
form, I am disposed to conclude that “ Littorina”’ pisolitica is a variable micro- 
morph, which seems to be related to species described under Littorina, but which 
may really be a Trochus. 

Occurs in the Pea-grit at Crickley and Leckhampton. 


N.B.—The two remaining species described under Littorina are cylindro- 
conical forms which resemble Tvrochus. 


236. Lirrortina (? Trochus) reorerLanata, Tawney, 1873. Plate XXIV, figs. 6 


and 7. 
1873. Lirrrortya RecTEPLANATA, Tawney. Dundry Gasteropoda, p. 24 (16), 
pl. ii, fig. 6. 
Description : 
Length . 5 . 13—20 mm. 
Length of body. wiorl to fotal height . . 40: 100. 
Spiral angle : .  40°—45°, 


Shell cylindro-conical, spire poitod: N tinber of whorls probably seven, flat 
and well separated by the suture. The ornaments consist of four closely tuber- 
culated spirals, of which the anterior is the strongest and forms a slight salience ; 
sometimes a fifth spiral may be noted in the gape of the suture; axial cost 
sharply defined throughout. 

Body-whorl angular, with four or five spirals much tuberculated, the fourth 
spiral constituting a carina at the angle; base subconvex, with five almost plain 
spirals. Aperture trapezoidal, with a thick columellar lip. 
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Fig. 7 represents a specimen from the Cotteswolds in much better preservation 
than the type (fig. 6); this has also rather a smaller spiral angle, and has probably 
developed an additional whorl. 

Relations and Distribution.—* Littorina”’ recteplanata seems generically related 
to certain cylindro-conical forms of Amberleya which are rather characteristic of 
the Lias. It is extremely rare. In the Inferior Oolite, besides the type, I know 
of one specimen from Dundry and two from the Pea-grit of Longfords. Cf. also 
* Monodonta” imbricata, Morr. and Lye., ‘Grt. Ool. Moll.,’ pt. 1, p. 67, pl. xi, fig.§3. 


237. Lirrorina (? Trochus) vrrarmata, Hébert and Deslongchamps, 1860. Not 
figured. 


1860. Trocuus TRIaRmatus, Héb. and Desl. Foss. Montreuil-Bellay, p. 62 (sep. 
copy), pl. iii, fig. 5. 


A single specimen of this well-marked cylindro-conical form has come under 
my observation ; it is somewhat longer and narrower than the type, but possesses 
the characteristic ornamentation. 

It is apparently from North Dorset, and not improbably from the concavus- 
zone of Bradford Abbas. In this case it may be an extreme “sport” of the poly- 
morphous Littorina Dorsetensis. 


Tue SrnistRaL Grove. 


This group comprises a number of shells which have been described under 
Cirrus, Hamusina, Scevola, and perhaps Tectus, the three last-named genera 
having been constituted by Gemmellaro for the reception of species of this group 
which occur in the Lias-Oolite of Sicily. Besides the common feature of being 
sinistral, most of them are characterised by rugose ornamentation, by possessing a 
shell more or less trochiform or turbinate, and in the case of Hamusina rather 
thin. The aperture is circular, and there is scarcely any columella. Some 
species, such as Cirrus nodosus, Sowerby, have an enormous umbilical excavation, 
whilst in Hamusina the closure is complete. Nevertheless the presence or absence 
of an umbilicus is probably not of much generic importance, though we may 
make use of it for purposes of separating, for instance, Hamusina from Cirrus. 

This group, to judge from Gemmellaro’s work, is evidently well represented in 
the Lias-Oolite of Sicily. It is also fairly abundant in the lower division of the 
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Inferior Oolite in this country, and there occurs one species in the Upper Lias of 
Compton which may be regarded as a variety of Cirrus Leachi. This form seems 
to have been the first of the group in the British Jurassics, and its modified 
descendant, Cirrus Leachi, remained the demoid species of the Inferior Oolite. 
These would be classed under Scevola by Gemmellaro. 

Whatever generic names are assigned to these rugose sinistral Gasteropods, 
as a matter of fact in this country they nearly all occur on one horizon, viz. 
the Murchisonz-zone, and are, I suspect, pretty closely related to each other. It 
would not have been difficult, perhaps, to have folded them all under Cirrus had 
that genus been more fortunately constituted. 

Bibliography of Cirrus.—In October, 1816, Sowerby gave his diagnosis of the 
genus, laying great stress upon the funnel-shaped umbilicus. “It is a curious 
genus, and would be considered a Turbo till modern discernment showed the 
necessity of nicer distinctions ; having no columella, it represents the whorls of 
some tendrils called Cirri, or a curled lock of hair; I have therefore named it 
Cirrus.” 

The sinistral character seems to have been lightly regarded by Sowerby. 
Accordingly (¢ Min. Conch.,’ t. 141) he described, first, a dextral shell from the 
Carboniferous Limestone of Derbyshire as Cirrus acutus; this is referred by 
Morris to Hwomphalus. The second figure on the plate is that of a sinistral shell 
which Sowerby named Cirrus nodosus. This is interesting as being the first of 
the group to which I am now referring that was ever figured. The specimen was 
picked up near Yeovil, and evidently came from the Inferior Oolite of Coker, 
Stoford, or Bradford Abbas. As Sowerby subsequently described a very different 
set of shells under the title “‘ nodosus,”’ this form has been named Cirrus inter- 
medius by J. Buckman. 

In December, 1818, Sowerby (‘ Min. Conch.,’ t. 219, figs. 1, 2, and 4) 
described Cirrus nodosus, No. 2, from specimens obtained at Dundry. It is more 
than probable that two distinct species are included in these three figures. A 
very imperfectly preserved fragment of a sinistral shell (op. cit., t. 219, fig. 3) 
was described as Cirrus Leachi. 

In September, 1823, Sowerby (op. cit., tt. 428, 429) described four additional 
species of Cirrus, all dextral shells, and most probably Pleurotomarias, two being 
from the Chalk. 

Thus we perceive that the Cirrus of Sowerby, regarded as a genus, includes 
three distinct genera, viz. Cirrus as restricted to certain sinistral forms, 
Euomphalus, and Pleurotomaria. It was held to extend from the Carboniferous 
Limestone to the Chalk inclusive. It will be necessary, therefore, in adopting the 
generic name Cirrus for a group of sinistral shells occurring in the Inferior Oolite 
to reconstitute and define the genus, and to eliminate as far as possible those 
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sources of error which are so liable to attach to a name of which such an un- 
fortunate use has been made. 

All names apart, and simply stating the facts as they are presented to us in 
the Inferior Oolite of this country, we recognise three sections of sinistral shells, 
which, by way of a temporary arrangement, we might classify as A, B, and C. 
- It is hardly necessary to say that these inosculate. 

Section A consists of regularly conical forms, more or less turrited ; the shell 
is thin, and entirely devoid of umbilicus. These we have no difficulty in 
assigning to Hamusina, and indeed the first specimen on our list I have ventured 
to identify as a variety of one of the forms named by Gemmellaro. 

Section B corresponds in the main to Scewvola, Gemm. The shells are some- 
what thicker, and the general character is turbinate rather than trochiform. The 
spiral angle (measuring in the body-whorl) is more or less concave; the orna- 
mentation is very rugose, with a tendency to produce varices; the umbilicus is 
well developed and tolerably deep. This section subdivides into the Calisto- 
group and the Leachi-group, of which the latter is by far the most abundantly 
represented. These shells form the bulk of the genus Cirrus as subsequently 
defined. 

Section C consists of subdiscoidal forms of considerable variety, where the 
tendencies already manifested in Section B attain their maximum. The conical 
form has entirely disappeared owing to the abortion of the spire, thus making the 
spiral angle extremely concave, whilst tne umbilicus is enormous. These forms 
may be all gathered under Cirrus nodosus, Sowerby. Some authors seem disposed 
to restrict the genus Cirrus to this species. I have already pointed out that this 
is not the original Cirrus nodosus of Sowerby, but it is the “ Cirrus nodosus, 
Sow.,” of authors and of collections, bemg Cirrus nodosus, No. 2, of the author of 
the ‘ Mineral Conchology.’ 

Accepting Hamusina as a near relative of Cirrus, and regarding Scxvola as a 
synonym of Ci7vus in part, | have concluded to arrange the sinistral shells of our 
Inferior Oolite under the two genera Hamusina and Cirrus. 


Genus—Hamusina, Gemmellaro, 1878. 


Shell thin, sinistral, conical, turrited, tuberculated, without umbilicus. Spire 
acute; body-whorl externally angular; base subeconvex. Aperture circular ; 
columellar side excavated and incrusted ; lip simple and somewhat extended laterally. 
Growth-lines oblique. 

It is difficult to share the opinion of Gemmellaro that Hamusina is related to 
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Amberleya, though its affinities may possibly be stronger with Liassic forms of 
that genus than my own experience enables me to recognise. Certainly one 
would say that the Oolitic Amberleyas differ widely both from Hamusina and 
from Cirrus, more especially in the character of the aperture. The most marked 
difference between Amberleya, as developed in the Inferior Oolite, and Hamusina 
is the shortness of the columellar area in Hamusina, a feature which it shares 
with Cirrus. The probable relations of Hamusina will be more conveniently 
discussed when we consider the possible position of Cirrus itself. 


238. Hamusina Damust, Gemmellaro, 1878, var. “Babylonica.” Plate XXIV, fig. 12. 


1878. Hamusiya Damest, Gemmellaro. Faune Giuresi, &c., p. 338, pl. xxvi, figs. 


39—41. 
Description (British variety) : 
Length : 5 : 3 . 35 mm. 
Height of body-whorl to total length : . (302100: 
Spiral angle : . : . 40°. 


Shell sinistral, thin, conical, turrited, without umbilicus. Spire acute, 
consisting of seven or eight whorls, keeled towards the base, and slightly 
hollowed out towards the centre. The ornaments are somewhat rugose ; close 
to the posterior margin in each of the more adult whorls is a zone of tubercula- 
tions ; below this are some fine undulating spirals, their number increasing with 
each successive whorl; a little above the dominant keel is another zone of 
tuberculations, each tubercle being connected with a corresponding one in the 
posterior zone by a rugose axial rib sloping from right to left; these ribs are less 
strong in the penult, and are almost effete in the body-whorl; growth-lines, 
sloping from right to left, pervade the entire shell. 

The body-whorl is angular, with a flattish base, becoming subconvex towards 
the aperture; the ornamentation is substantially as in the spire-whorls, but the 
fine, undulating spiral lines are more numerous; these decussate with axial 
striz. So likewise in the base. The aperture is rounded on the columellar 
side, the columella being extremely short and incrusted, but the outer lip is 
angular, and drawn out laterally. 

Relations and Distribution.—The details of ornamentation differ considerably 
from Gemmellaro’s type, the principal difference being that in the English specimens 
the keel is more anterior. The smoothness of the base in Gemmellaro’s specimen 
was most probably due to the accidents of conservation, since it is not probable 
that a shell whose sides are so rugose should possess a perfectly smooth base. 
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Nevertheless the more salient features of the British and Sicihan shells 
approximate sufficiently to justify our regarding the two forms as varieties of one 
species. 

Our best specimens occur in the Murchisonex-zone of Babylon Hill. Hence we 
might name this form H. Damesi, var. Babylonica. It is also found sparingly on the 
same horizon at Stoford and Bradford Abbas. Modifications of ornament induced 
by solvents are apt sometimes to produce rather puzzling results in this species. 


239. Hamusina Oppetensis, Lycett, 1857. Plate XXIV, fig. 13 (Coker variety), 
fig. 14 (type refigured). 


1857. Turbo Opprtensis, Lycett. The Cotteswold Hills, p. 127, pl. iii, fig. 8. 
Cf. also Turzo Bertuexort, d’Orbigny. Prodrome,i, p. 248; and Terr. Jur., vol. ii, 
p. 337, pl. ceexxviii, figs. 7 and 8. 


Bibliography, §c.—Lycett observes that this is a remarkable species, resembling 
Turbo Bertheloti in its general figure and sinistral spire, but the latter has a 
double row of tubercles, and is destitute of the transverse ribs. As the result of 
a careful examination of the only three available specimens from the Cotteswolds, 
Iam forced to conclude that the strong transverse (axial) ribs shown in the 
original figure, and also in Pl. XXIV, fig. 14, of the present work, are not structural 
features. The real ornamentation is more truly depicted in the large shell from 
Coker (fig. 13); but the Cotteswold specimens show it more or less, though the 
ornaments have been variously modified by mineralisation and development from 
a hard and unkindly matrix. As so often the case, the “type” is an unfortunate 
specimen, calculated to mislead alike the author, the artist, and the reader. 

The subjoined description of Haiusina Oppelensis is based partly on Cotteswold 
and partly on Coker specimens. It would seem to be a very general rule that 
species of Gasteropoda, as they are followed from Dorset-Somerset into the 
Cotteswolds, diminish greatly in size. The sinistral Gasteropods are no exception 
to the rule. 


Description : 
Length : . 30—50 mm. 
Height of body-whorl to total Terie . 39 to 40 : 100. 
Spiral angle about ; . 46°, 


Shell sinistral, thin, conical, without aanpilicus, Apical conditions unknown. 
Number of whorls about eight ; these are somewhat convex towards the centre, 


and upon the convexity is a single row of tubercles; at the anterior extremity is 
39 
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a plain carina. The sutures are close. Fine spiral granulation is shown both in 
the flanks and base of some of the Cotteswold specimens. 

Body-whorl angular and similarly ornamented; base rather flat, and probably 
spirally striated. Aperture subcircular; lip rounded and thickened on the 
columellar side, which is very short; outer lip slightly angulated. 

Relations and Distribution.—The points wherein H. Oppelensis differs from 
H. Bertheloti have been already indicated. The Cotteswold shells may be said to 
differ from @’Orbigny’s species more than do the Coker specimens. 

The Cotteswold specimens occur in the Upper Pisolite of Longfords, in the 
Nailsworth district. This also is in the Murchisone-zone, but presumably some- 
what higher than the Coker beds. 


Genus—Crrrus, Sowerby, 1816. 


Re-defined as follows :—Shell sinistral, irregularly conical to subdiscoidal, often 
turbinate ; columellar area very short ; more or less umbilicated. Spire acute; spiral 
angle more ov less concave; whorls very irregular and variable, sometimes flat, 
sometimes more or less tumid; sutures rather close. Whorls rugosely ornamented ; 
large and sometimes spinous tubercles occur at the intersections of the spiral and axial 
systems ; varices sometimes occur, whilst the striex of growth are conspicuous and 
oblique. Body-whorl ventricose ; aperture circular, expanding, and adherent. 

The above diagnosis would include Scxvola, Gemmellaro, which Fischer 
classifies along with Cirrus under the Delphinulide. Other authors, like Tate, 
place Cirrus under the Solariide. Sowerby thought that Cirrus and Huomphalus 
merged into each other, and that both were distinct from Delphinula. 

It will be convenient to commence with those forms, which, from their more 
regular spiral angle and trochiform shell, most nearly approach Hamusina. 


240. Cirrus Erneripen, Lycett, 1857. Plate XXIV, fig. 15. 


1857. Turso Eruerter, Lycett. The Cotteswold Hills, p. 125, pl. vi, fig. 3. 


Description : 
Length : : ‘ . 26mm. 
Height of body-whorl to total length . 2 42° 200: 
Spiral angle : 5 d 46°. 


Shell sinistral, conical, moderately turrited; umbilicus contracted, spiral 
angle slightly concave, spire acute; number of whorls seven or eight, rather flat, 
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and ornamented with about five rows of granulated spirals, more or less decussated 
by axial lines, thus producing a structure partly granular and partly reticulate. 

Body-whorl subventricose with a rounded base, produced anteriorly, and orna- 
mented by close and finely granulated spirals; the narrow umbilicus has a dis- 
tinct row of granules encircling its edge; aperture round. 

Relations and Distribution.—We may regard Cirrus Etheridgii as a somewhat 
aberrant form of the Leachi-group. It is, as far as I know, peculiar to the 
Cotteswolds. The only two specimens to which I have had access are said to 
come from the Gryphite-grit of Rodborough Hill, which is about the horizon of 
the concavus-zone at Bradford Abbas. 


241. Cirrus, species or variety. Plate XXIV, fig. 16. 


Attention may here be drawn to a very fine specimen of Cirrus belonging to 
Mr. Monk, which comes from Stoford or Bradford Abbas. It is not unlike 
C. Htheridgu just described, except in being a little broader and more ventricose, 
and in having the system of ornamentation more espaced and reticulate. The 
umbilicus also is larger. This form also is a member of the Leachi-eroup, though 
it differs in several important characters from that demoid species. 

So fine a specimen as the one figured is unique; but here and there in the 
North-Dorset beds one finds fossils which are difficult to refer to Cirrus Leachi, 
and which have a certain resemblance to this one. These I distinguish tempo- 
rarily as Cirrus ‘‘veticulatus.’ The fossil noticed by Mr. J. Buckman (‘ Proc. 
Dorset N. H. Club,’ p. 139, pl., fig. 5) as Cirrus pyramidalis, Tawney, an 
altogether erroneous identification, bears some resemblance to the forms I call 
Cirrus “ reticulatus.” 


242. CIRRUS GRADATUS, sp. nov. Plate XXIV, fig. 17. 


But cf. as possibly an immature specimen— 
CinRUs INTERMEDIUS, J. Buckman. Proc. Dorset N. H. Field Club, p. 188, 


pl., fig. 4. 
Description : 
Length . ; 5 : 48 mm. 
Height of body-whorl to total length . = oor 100! 


Spiral angle : ‘ : » 46°. 
Shell sinistral, conical, turrited, deeply umbilicated. Spire acute; spiral 


angle moderately concave. The extreme apical conditions are unknown. Num- 
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ber of whorls about twelve; the earliest recognisable are flat without turriting, 
and ornamented by spirals decussating with numerous axial ribs, the most pro- 
minent spiral being a little below the centre (see enlargement of fig. 17). Pre- 
sently the whorls of the spire are seen to be turrited in steps with a central keel, 
which is very salient and nodose, and a less conspicuous anterior keel, which forms 
a thin serrated border. In the matured whorls the strong axial ribbing of the 
earlier portions of the spire has a tendency to become faint; the growth-lines 
are numerous and fine. 

The body-whorl is angular, subventricose, and bicarinate, but the lower keel 
representing the serrated border is apparently not salient or much tuberculated. 
The character of the base is not established with certainty (the specimen, fig. 17, 
is defective in this respect), but it is probably more or less marked by axial 
ribbing; umbilicus funnel-shaped and deep. Aperture circular, small, and 
adherent. 

Relations and Distribution.—This elegant and conical species is a member of the 
Leachi-group, and there are so many intermediate forms (? Cirrus intermedius, 
J. Buckman) that one cannot doubt the one passes into the other. It is distin- 
guished from the majority of specimens of Cirrus Leachi by a greater number of 
whorls, by its more conical figure, by the less concavity of the spiral angle, and 
the less ventricose figure of the body-whorl. On the whole, likewise, the 
ornamentation is less rugose, and the axial ribbing of the spire whorls less 
strongly developed, whilst the whorls themselves are more disposed in steps. 

Occurs sparingly in the Murchisone-zone of Coker and Stoford. 

As regards Cirrus intermedius, Buckm., if this really is the immature form of 
C. gradatus, then the older name would take precedence. But there seems to be 
so much doubt as to what Cirrus intermedius really is that I prefer to keep them 
distinct for the present. 


243. Cirrus Leacut, Sowerby, 1818. Plate XXYV, figs. 3, 4, and 5. 


1818. Crrrus Leacur, Sow. Min. Conch., pl. cexix, fig. 3, and ? fig. 1. 


1866. — (T. Hoérnust or T. Berruetortr), Moore. Middle and Upper Lias 
S.W. England, p. 94, pl. vi, 
figs. 7, 8. 

1879. —  Leacut, Sow.; sp., J. Buckman. Proc. Dorset N. H. Field Club, 


vol. ili, p. 137, pl., figs. 1 and 2. 
Cf. for doubtful members of the Leachi-group— 
1816. Crrrus noposus, Sow. (No. 1)—Min. Conch., pl. exli, fig. 2. 
1879. —  «yrermeDius, J. Buckman. Op. et vol. cit., p. 138, pl., figs. 4, 4 a. 
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Cf. for more or less closely allied species— 
1861. TursBo Hoérnest, Stoliczka. Hierlatzsch., p. 176, pl. ii, figs. 14, 14 a. 
1874. Crrrus Fournert, Dumortier. Dépots Jurass. Bass. Rhone, pt. 4, p. 146, 
pl. xxxvi, fig. 9. 
1878. Sc#VoLA BUSAMBRENSIS, Gemmellaro. Faune Giuresi, &e., p. 341, pl. xxvii, 
figs. 1, 2. 


Bibliography, &c.—We have now to consider the prevailing forms of Cirrus, 
which it is convenient to focus under the general term of C. Leachi. The upper 
row of spiniform tubercles mentioned by Sowerby as noted in the type are rarely 
seen in specimens, simply because they are not preserved. The type which was 
obtained at Dundry is now the property of the Bristol Museum. On comparing 
this fragment with numerous specimens from Coker, Stoford, &c., there can be 
little doubt as to its substantial agreement with the prevailing forms. 

There is, of course, the usual difficulty about names. When Sowerby’s 
attention was first drawn in 1816 to the sinistral Gasteropods of the Inferior 
Oolite he named the cast ‘‘ which was picked up near Yeovil,” Cirrus nodosus. It 
is necessary to put this CO. nodosus, No. 1, out of court altogether. First, it is 
only a cast; secondly, it was imperfectly diagnosed; and thirdly, the name 
* nodosus’*? was two years later applied by the author to a very different species. 
I may also remark that the title ‘‘ nodosus”’ is applicable to nearly all these shells. 

Thus Sowerby, who had made a complete mess of his genus Cirrus, bequeathed 
us an evil inheritance in the awkward mixture of names for the two most abundant 
species. Was it this which led the late Mr. Tawney to state that there was 
sufficient material in the Bristol Museum to prove the identity of Cirrus Leachi 
with Cirrus nodosus ? Why did he not go a step further and include Cirrus Calisto, 
since an excellent specimen of that very distinct form was found on the same 
tablet? Undoubtedly Cirrus Leachi is the central form which holds out its hand 
to all the others, but there are many named forms much nearer to C. Leachi than 
the subdiscoidal species we now recognise as U. nodosus. 

Description.—(N.B.—Since there is so much variety in this species a consider- 
able margin must be allowed in interpreting proportional dimensions.) 


Length . ; . 38)9—40 mm. 
Height of body- ee to Peta length . - 40: 100. 
Spiral angle (mean)! : Be oe 


Shell sinistral, irregularly conical, strongly aeeted! more or less umbilicated. 
Spire acute, spiral angle very concave, sutures close. Number of whorls eight 
to ten; extreme apical conditions unknown; the earlier whorls flat, without 


1 The angle is measured so as to include the periphery of the body-whorl. Owing to the concave 
shape of the shell the difference between the opening of the spiral angle and the mean spiral angle 
amounts to about 20° in Cirrus Leachi and about 80° in Cirrus nodosus. 
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turriting, and ornamented by spirals decussating with numerous closely set axial 
lines. In the last three or four whorls of the spire the ornamentation becomes 
very rugose, but with considerable differences of development. ‘The anterior half 
of the whorls is occupied by two keels, of which the upper one is grossly tuber- 
culated ; the lower keel is sometimes tuberculated, sometimes it is little more than 
a serrated band (as in CO. gradatus). Axial ribbing extremely coarse and rather 
wide apart. In well-preserved specimens a system of reticulation between fine 
intermediate spirals and the oblique growth-lines may be seen. In specimens 
from Coker this feature is rarely preserved. 

The body-whorl is largely ventricose, subangular, and rugosely bicarinate, but 
there are considerable differences ; specimens from Dundry have a rounder and 
still more ventricose body-whorl, with ornamentation so irregular that the spiral 
is often overpowered by thick tubercular axial coste. The base is full, sub- 
angular or rounded, and strongly costated; the umbilicus varies considerably in 
width and depth. Aperture circular, expanding somewhat, and adherent. 

Relations and Distribution.—There is a strong temptation to make several 
species out of Cirrus Leachi, and indeed one might fill a quarto plate with figures 
of varieties. Firstly, we have— 

a. The very wide angled and coarsely costate form with bicarinate and 
angular whorls from the bifrons-beds of Compton, which was figured by Moore ; 
the ornamentation somewhat resembles that of Turbo Hérnesi, Stol., but the 
Compton fossils have a much wider spiral angle, and are umbilicated. 

b. The prevailing form at Coker and elsewhere in the Murchisonx-zone of 
Dorset is not unlike that of the Compton fossils, but the ornaments are not quite 
so rugose, and the spire is rather higher. This variety was well figured by 
J. Buckman. Fig. 3 of the accompanying plate represents a somewhat less 
angular form of this variety. 

c. There is a smaller and somewhat less ventricose variety with finer and 
closer coste from Bradford Abbas (see fig. 5). 

d. Specimens from Dundry, in the Bristol Museum, are extremely ventricose, 
the body-whorl being both wide and high, and the bicarinate character becomes 
almost obliterated by rugose axial ornamentation. To a certain extent this 
variety is represented by Cirrus Fourneti, Dum. I am somewhat inclined to 
classify the very elegant specimen from Bradford Abbas, fig. 4, with this section. 
In this particular specimen the umbilicus is so restricted that I have distinguished 
it in my Collection as var. ‘* subumbilicata.” 

Cirrus Leachi abounds at Coker and Stoford, but is not very common at 
Bradford Abbas. Fine specimens were formerly obtained at Dundry. One 
would expect some modification of the demoid species of Cirrus to occur in the 
Cotteswolds, but at present I am without reliable information on this point. 
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A single specimen, said to be from the Oolite Marl, may fairly be regarded as a 
member of the Leachi-group, but it would be going a long way in “ lumping’”’ to 
describe it even as a variety of Cirrus Leachi. No species of Cirrus has, to my 
knowledge, been found either in the Lincolnshire Limestone or in the beds of 
Inferior Oolite age in Yorkshire. 


244, CIRRUS PYRAMIDALIS, Tawney, 1873. Plate XXIV, figs. 18, 19, types refigured ; 
fig. 20, variety from the Cotteswolds. 


1873. Crrrus PYRAMIDALIS, Tawney. Dundry Gasteropoda, p. 37 (29), pl. ii, 
figs. 10a, 108. 
Non — — _— sp., J. Buckman. Proc. Dorset N. H. 
Field Club, p. 189, pl., fig. 5 


Description : 

Length : : . 30mm. 
Height of body- Aiea to total tenth ; . 40: 100. 
Spiral angle (mean) about 65°. 

Shell sinistral, turbinate, moderately canbilieated: Spiral angle concave ; 
apex acute, but extreme apical conditions unknown. Number of whorls about 
ten or eleven; the apical ones are nearly flat, but with the sudden increase in the 
width of the spiral angle become convex, with a basal keel moderately developed, 
below which the sutures have rather a tendency to gape. The ornaments consist 
of a number of fine wavy spirals, which decussate with very numerous closely-set 
oblique growth-lines. Rugose axial coste extend from suture to suture in the 
earlier whorls, but fail quite to reach the anterior margin in the penult. 

The body-whorl is very ventricose, with one strong keel at the angle of the 
whorl, which the axial cost just fail to reach. Numerous fine undulating lines 
represent the spiral ornamentation, and one of these lines is sometimes of 
sufficient prominence to form a slight posterior keel. The base is rounded, and 
full of fine reticulate ornament, and the margin of the umbilicus is corrugated by 
low radial coste not always perceptible. Aperture circular, expanding, and 
adherent. 

Relations and Distribution.—It may be doubted whether this is anything more 
than a local variety of the species next described. The differences are mainly 
those of ornamentation, but in the form now under consideration the whorls are 
less turbinate, the body-whorl is more angular, the habit of growth smaller, and 
the spiral lines much finer and more close-set. Rare at Dundry. A variety 
(fig. 20) occurs in the Cotteswolds. 
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245. Cirrus Caxisto, d@’Orbigny, 1850. Plate XXV, fig. 1 (British variety). 


1850. Turso Catrtsto, d’Orbigny. Prodrome, vol. i, p. 300. 
1852. _— — — Terr. Jur., 1, p. 345, pl. eecxxxii, figs. 9, 10. 
1879. Crrrvs Cazisto, d’Orbigny, sp., J. Buckman. Proc. Dorset N. H. Field 
Club, p. 139, pl., figs. 6, 6 a. 
1884. Hamusina Caxisro, d’Orbigny, sp., Cossmann. Et. Bath., p. 249, pl. xiv, 
fig. 5. 


Bibliography, §c.—Rather than make a new species on this occasion I prefer 
to follow the example of J. Buckman, and identify the Coker fossils with 
d’Orbigny’s species. There are certain difficulties which present themselves with 
respect to “* Turbo”? Calisto. The type required some restoration, and thus it 
came to pass that d’Orbigny and Cossmann have differed somewhat as to the 
interpretation to be placed upon the fragments at their disposal. Moreover the 
French specimen is said to come from the Bathonian of Luc, whereas it is 
important to remember that no species of Cirrus or of Hamusina is known from 
the Great Oolite of this country, nor even from the Upper Division of the 
Inferior Oolite. 

D’Orbigny’s original diagnosis in the ‘ Prodrome’ fits our specimens very well : 
“Magnificent sinistral species, whose convex whorls are striated spirally [en long] 
and ornamented with thick transverse undulations near the suture.”” The Calisto- 
group includes Cirrus pyramidalis and Cirrus varicosus, and appears to be 
connected with the Leachi-group through var. d of the latter species and its 
modifications. 

Description : 


Length . : , : . 50mm. 
Height of body-whorl to total length .. = ae VOU: 
Spiral angle . : : 00m 


Shell sinistral, turbinate, umbilicated; apical conditions unknown. The 
number of whorls is conjectural, but the indications point to about ten, as there 
is every probability that the spire contracts with a concave spiral angle. The 
sutures of the lower whorls are wide, almost to gaping. The umbilicus is funnel- 
shaped, and of moderate width. There is no need to add further to d’Orbigny’s 
description. 

Relations and Distribution.—The differences which separate this species from 
Cirrus pyramidalis are little more than varietal, such differences being accentuated 
by change of matrix. What I have termed the British variety of Cirrus Calisto is 
not very uncommon at Coker, though generally much smaller than the figured 
specimen. These specimens bear considerable resemblance to each other, so that 
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the figured specimen, though unusually fine, is thoroughly representative (I have 
one even larger). The French specimen, according to the figure in the ‘ Terrains 
Jurassiques,’ has the whorls somewhat more angular than the Coker variety, but 
there does not seem anything in the author’s description to bear out this feature. 
Some of the Coker specimens show the laminated structure due to the oblique 
growth-lines, which is also very conspicuous in the types of Cirrus pyramidalis. 

Smaller specimens of Cirrus Calisto, crushed and badly preserved, occur in the 
Pea-grit at Longfords and at Crickley. 


246. Crrrus varicosus, sp. nov. Plate XXV, fig. 2 


Description : 


Length ; : . 20 mm. 
Height of body- sane to total hanes : . 44:100. 
Spiral angle (mean) . 2 02", 


Shell sinistral, turbinate, miodoritely ninbilieatede spiral angle concave. 
Number of whorls probably ten; apical ones unknown. ‘The whorls are convex, 
widely separated by the suture, and ornamented by numerous rugose spiral lines, 
whilst the traces of axial coste are slight and confined to the posterior half of 
each whorl. About three stout varices are developed in each whorl, but not in 
regular sequence, and this kind of ornamentation is continued throughout the 
base to the margin of the umbilicus. 

The body-whorl is moderately ventricose and without keel ; aperture circular, 
adherent, and probably expanding. 

Relations and Distribution.—There can be no doubt that this form is closely 
related to Cirrus Calisto, i.e. to the Coker variety of that species. But it cannot 
be regarded as merely the local representative of the Coker fossils, for we 
find exact micromorphs of these on the Pea-grit horizon. There is every reason 
to believe that Cirrus varicosus occurs in the Oolite-Marl, and thus represents the 
calisto-group on a somewhat higher horizon. Extremely rare. 


247. Cirrus noposus, Sowerby, 1818. Plate XXV, fig. 6. 


1818. Crrrus noposus, Sow. Min. Conch., pl. cexix, figs. 2 and 4. 
1879. — — sp., J. Buckman. Proc. Dorset N. H. Field Club, p. 187, 
pl., figs. 38, 3 a. 
Non Ctrrrus noposus, Sow. Min. Conch., pl. exli, fig. 2. 


4.0 


314 GASTEROPODA OF THE INFERIOR OOLITE. 


Bibliography, §c.—It is unnecessary to repeat what has already been intimated 
with respect to this species when dealing with Cirrus Leachi. 


Description.—The following are the proportional dimensions of the shell 
figured (spire restored) : 
Length (7. e. height) . . . 32mm. 
Height of body-whorl to total feneen ‘ | 00/2: L00! 
Ratio of height to width 5 : . 62: 100. 
Opening of the spiralangle : =. gov’. 
Mean spiral angle of shell : 120°. 


Shell sinistral, conical-depressed qubdacuaaiy dale and deeply umbili- 
cated. The spire is conical-elongate, having towards its upper part an angle 
of 80°—35°. The precise apical conditions are unknown, but there is no reason to 
doubt that the earlier whorls are flat, as in C. Leachi, costate or reticulate, close 
and not turrited. 

When this earlier stage is concluded, with an entire change of shape the 
nodose character of the whorls becomes more and more conspicuous. By sudden 
bounds the whorls begin to increase outside the apical angle, and the anterior 
whorls, including the body-whorl, expand into a broad discoidal shell with 
canaliculate sutures. The ornaments in this stage are somewhat variable, but the 
main feature is a central keel at the angle of each whorl, which is grossly tuber- 
culated in connection with axial coste. 

The body-whorl expands greatly, so as partly to enclose the preceding whorl. 
It somewhat resembles a tube, angular externally, circular internally. Thick costz 
occur at regular intervals on the upper surface ; at the upper angle of the tube 
these costee thicken into a series of knots which constitute the first or uppermost 
spiral; a short distance below this is a subsidiary spiral on the flank of the shell, 
and below this again the ribs cross a clear space until they reach another spiral, 
which is subsidiary to the row of nodosities (fourth spiral) at the lower angle of 
the tube. In the base is a fifth tuberculated spiral (row of nodes) at the edge of 
the umbilicus, which is enormous both in width and depth. The aperture is 
circular, adherent, and expanding considerably towards the peristome. 

In the Coker specimens the finer ornamentation is rarely preserved, but we see 
traces of closely-set curved growth-lines decussating with extremely fine spiral lines. 

Relations and Distribution—This very remarkable species seems to stand 
alone, though probably its nearest relative is Cirrus Leachi. But I fail to detect 
in collections obviously intermediate forms. The short spire, discoidal aspect of 
the shell, and tubiform shape of the body-whorl will usually serve to distinguish 
C. nodosus from any other species of Cirrus. As far as appearances go, the 
form of this shell would seem to justify Sowerby’s idea that there was a connec- 
tion between Cirrus and Huomphalus. 
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Cirrus nodosus is very abundant at Coker—the most abundant species accord- 
ing to J. Buckman. It also occurs in the irony nodule-bed (Murchisonx-zone) at 
Burton Bradstock, whence splendid specimens are sometimes obtained. It is 
also met with at Stoford, at Bradford Abbas, and at Dundry. I have not seen 
any representative of this species from the Cotteswolds. 


Note on DiscoHEetix and STRAPAROLLUS. 


I have already indicated that Discohelix may be regarded as a sub-genus of 
Straparollus, which, if we accept the views of d’Orbigny, is the same as Huom- 
phalus, Sowerby. It is evident that Straparollus, as interpreted by d’Orbigny, 
included Discohelix. On the other hand, Mons. Cossmann (‘ Et. Bath.’) is inclined 
to refer most of the Bathonian species of Straparollus to Solarium. , 

There certainly does seem to be a sort of gradation between the flat and 
biconcave form of the most typical Discohelix through the several species of 
Straparollus into Solariwm. But in the latter genus the whorls slope towards 
the apex, whereas in Discohelix and Straparollus they are more or less flat, like a 
strap-coil. Hence Solariwin is more easily separated from Straparollus than the 
latter is from Discoheliv. 

In the following diagnosis of Discoheliv and Straparollus the peculiarities of 
the Inferior Oolite forms have been more especially studied, and it is by no means 
pretended that such a diagnosis of Straparollus would be found wholly applicable 
to the Paleozoic species thus named. 

I should be rather inclined to classify under one genus all the forms which, 
in the following pages, have been assigned to Discoheliv and Straparollus. With 
this proviso the two following diagnoses are submitted. 


Genus—DisconEix, Dunker, 1847. 


Shell discoidal, depressed, more or less biconcave ; whorls arranged in flattened 
coils round a centre, squared at the periphery and furnished with two marginal keels, 
usually tuberculated ; aperture quadrangular. 


Genus—StRaParoLLus, Montfort, 1810. 


Shell discoidal, more or less depressed ; the under side largely excavated, the wpper 
side flat, or with the spire slightly raised in steps ; whorls coiled like straps, somewhat 
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flattened at the periphery, but more or less pinched in anteriorly, usually provided 
with two tubereulated marginal keels. Aperture quadrangular. 

As a rule in the species referred to Straparollus, the shell, even when there is 
no salience of the spire, is proportionately higher than in Discoheliz. All the 
forms are rare. 


248. DisconzLix Corswoipia, Lycett, 1850. Plate XXV, fig. 7. 


1850. Sonartum Corswoupim, Lycett. Ann. Mag. Nat. Hist., 2nd ser., vol. vi, 
p- 419, pl. xi, fig. 2. 


1853. — = — Proc. Cotteswold Nat. Club, vol. i, 
p. 80, pl. ii, fig. 2. 
1854. — — sp. Morris. Catalogue, p. 279. 
1857. — — Lycett. Cotteswold Hills, p. 40. 
Description : 
Diameter (large size) . , . . 12mm. 


Height 5 é : ; . 4mm. 

Shell discoidal, depressed, upper and under surfaces nearly equally excavated, 
but there is some difference in this respect, and also in the relative height of the 
specimens. Diameter ranges from 6 to 12 mm. The sides of the whorls are 
rather flattened, but having the margins rounded off; these latter are furnished 
both on the upper and under surface with numerous nodules of moderate size, 
rather close together. The smaller specimens show richer ornamentation than 
the larger ones, and in some specimens (like the one figured) there is a tendency 
for the nodes to die out towards the aperture. 

All the whorls are ornamented by fine wavy spiral lines, and in the body- 
whorl this feature prevails both above and below and on the flank. Aperture 
quadrangular, spiral and axial diameters nearly equal. 

Relations and Distribution.—There is considerable variety in the shells referred 
to Discohelix Cotswoldiz. Moreover, in many instances, the specimens are by no 
means well preserved. Consequently we may in fact be dealing with more than 
one species. Morris suggested that Solarium Cotswoldie might be identical with 
Kuomphalus tuberculosus, Thorent; but the differences are very considerable, as 
may be seen further on. Doubtless most of these forms are merely local varieties 
of some other form, but, on the whole, Discohelix Cotswoldiz is sufficiently distinct 
from anything hitherto described to be entitled to rank as a separate species. 

It occurs chiefly in the Oolite-Marl and Freestones of the Nailsworth district. 
T have small specimens from Crickley. Lycett also quotes it from Leckhampton. 
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249. Disconetix spinosus, Wright, MS. Plate XXV, fig. 8. 


1859. STRAPAROLLUS SPINOSUS (name only), Wright. Quart. Journ. Geol. Soc., 
vol. xvi, p. 36. 


1873. ? — sp., Tawney. Dundry Gasteropoda, p. 36 (28). 
Cf. also — suBmQuALIS, d’Orbigny. Terr. Jur., vol. ii, p. 311, pl. 322, 
figs. 8—11. 
Description : 
Diameter (fair size). : : . 24 mm. 
Height 3 ‘ : ‘ . 8mm. 
Diameter of largest specimen known : . 46 mm. 


Shell depressed, discoidal, upper and under surfaces nearly equally excavated. 
The whorls are subquadrangular, with sides almost perfectly flat, and the 
marginal keels are largely tuberculated at intervals. The spiral ornamentation is 
so fine as in many cases not to be detected; this is decussated with somewhat 
rugose strize of growth, perpendicular or curved. In the larger shells the 
marginal tuberculation extends in ill-defined swellings or cost right across the 
body-whorl. Aperture quadrangular, spiral and axial diameters nearly equal. 

Relations and Distribution.—This species is by far the largest of any described 
under Discohelix-Straparollus from the Inferior Oolite of this country.’ It most 
resembles Straparollus subequalis, a’ Orbigny, from the Inferior Oolite of Fontenay 
and Niort, both as to habit of growth and general character, but the marginal 
tuberculations present a considerable difference. It is also related to Straparollus 
tuberculosus, Thorent, but is truly biconcave and dextral. From all other British 
species of Discohelix and Sjraparollus, except the one next described, it may be 
separated by the fineness of the spiral ornamentation. In many specimens this 
is so fine that the shells appear smooth, though this appearance, no doubt, is 
partly due to wear. 

Discoheliz spinosus occurs principally in the concavus-bed of Bradford Abbas, 
where it is rather rare. 


250. SrRAPAROLLUS ‘‘ TUBERCULOSUS-DEXTER.” Plate XXVI, fig. 1. 


1854. Evompsatus ruBercuLosus, Thorent, sp. Morris, Cat., p. 248. 
Cf. — — — Mém. Soe. Géol. France (1839), vol. 
ili, pt. 2, p. 259, pl. xxii, fig. 8. 
Bibliography, §c.—To a certain extent the specific name “ tuberculosus” is 
applicable to all species of Discohelix and Straparollus described in this Mono- 


1 Owing to unequal enlargement, and to the selection of medium-sized specimens, this fact is not 
made sufficiently evident in the plates. 
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graph. Hence there is a sort of natural tendency to identify the British forms 
with Thorent’s species from the Inferior Oolite of the Aisne. As regards the 
form of tuberculation, Discohelix spinosus more nearly resembles it. The fossils 
now under consideration merely represent a modified form of Discohelix spinosus on 
a higher horizon, but they are flat atop and not biconcave: hence, according to 
the distinction adopted, they belong to Straparollus; and thus in structure, and 
probably in habit of growth, they most nearly resemble the original Huomphalus 
tuberculosus. From the fact of Morris having quoted “ Bridport”’ as the locality, 
I have very little doubt that he was referring to the form now under consideration. 
Description : 

Diameter. : : : . 15mm. 

' Height : , : : - mm. 

Shell depressed, discoidal; under surface largely excavated, upper surface 
nearly flat or slightly concave. The whorls are quadrangular, with flattened sides, 
which exhibit a very shght tendency towards contraction anteriorly. The 
marginal keels are grossly tuberculated, both on the upper and under side; on the 
flanks of the body-whorl these tuberculations almost extend across. Spiral 
ornamentation very faint; striz of growth conspicuous, perpendicular or curved. 
Aperture quadrangular, spiral and axial diameters nearly equal. 

Relations and Distribution.—The affinities of Str. tuberculosus-dexter have 
already been partly discussed. It differs from the French fossil in its dextral 
habit, and to some extent in the shape of the tuberculations. There are no 
sinistral forms in the Inferior Oolite of this country, but Straparollus sinister 
makes its appearance in our Middle Lias precisely as it does in France. Hence 
it seems to me that a dextral habit in our shell is an important element of 
difference. 

There are two specimens in my Collection from the Parkinsoni-zone of Burton 
Bradstock, besides one in the Jermyn Street Museum evidently in a similar matrix, 
and another from (?) Dundry. Small specimens from Hook Norton (C or upper 
part of B of Mr. Walford’s classification) approach the Burton Bradstock fossils, 
though with a leaning towards Solarium disculum, Morris and Lycett. There is 
also a specimen from the Lincolnshire Limestone of Stoke Lodge, which in some 
respects has more resemblance to Thorent’s figure than any previously examined. 


251. SrRAPAROLLUS PULCHRIOR, sp. nov. Plate XXV, fig. 9. 


Description : 
Diameter. ‘ : ae . 20 mm. 
Height ; : : : 2 6mm: 
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Shell depressed, discoidal ; under surface largely excavated, upper surface flat 
or scarcely concave. The whorls are numerous, narrow, quadrangular, with 
flattened sides, which in some specimens exhibit more tendency towards contrac- 
tion anteriorly than in others. The marginal keels are closely tuberculated, the 
tubercles being rather round and small. These tuberculations are of equal 
strength on both upper and under surface, but are scarcely connected by cost 
across the flanks of the body-whorl. The entire shell is richly ornamented by a 
trellis-work of spiral lines decussating with growth-lines. Aperture quadrangular, 
the axial diameter considerably longer than the spiral. 

Relations and Distribution.—This beautiful species is easily distinguished from 
those previously described by the narrowness of the whorls and the peculiar 
roundness and closeness of the nodes. In the character of the spiral lines it 
somewhat approaches Discohelix Cotswoldiz, but differs greatly both in orna- 
mentation and the shape of the whorls. ‘To a certain extent our shell resembles 
Str. pulchellus, @Orb. (¢T. J.,’ ti, p. 312, pl. ccexxiii, figs. 1—4), but that species 
is more depressed, and its whorls are triangular rather than square. 

Straparollus pulchrior is essentially a fossil of the Murchisone-zone. I have 
specimens from Mapperton, Coker, and Bradford Abbas, at all which places it is 
very rare. Apparently it occurs also at Dundry. 


252. Srraparottus Dunpriensis, Tawney, 1873. Plate XXVI, fig. 2. 


1873. Srraparotitus Dunpriensis, Tawney. Dundry Gasteropoda, p. 35 (27), 
pl. ui, figs. 9 a, 9b. 

Description : 

Diameter . 5 : 2 . 18 mm. 
Height : ‘ ; : a opm 

Shell depressed, discoidal; under surface considerably excavated, upper 
surface nearly flat, or sometimes slightly raised. The whorls are numerous, 
quadrangular, narrow (spirally), deep (axially); the sides are flattened with a 
considerable amount of anterior contraction as shown in the body-whorl. The 
tuberculations on the upper marginal keel are very dense and round, and the 
effect is to raise the keel considerably, and thus produce a sulcation of the 
rest of the upper surface, which also has about four dotted spiral lines between 
the rows of tubercles. 

The body-whorl is deep, its height being equal to half the total diameter 
of the shell, though there is some difference in this respect; ornamented on 
the flank with spiral lines, which decussate with curved growth-lines so as to 
produce a rich reticulate pattern. The upper angle is somewhat less than a right 
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angle; its edge (upper marginal keel) is ornamented with numerous sharpish 
tubercles, decussated by spiral lines. The lower marginal keel is also provided 
with a number of sharp tuberculations set like a ring round the umbilicus. 
Ornaments of the lower or umbilical surface uncertain, though there are 
indications that they bear considerable resemblance to those of the upper surface. 
Aperture quadrangular, the axial diameter longer than the spiral. 

Relations and Distribution.—The great depth of this shell, irrespective of its 
peculiar ornamentation, separates this species readily from any previously de- 
scribed in this work. 

The best and most characteristic specimens are from Dundry. A variety 
occurs at Stoford, most probably in the Murchisone-zone. I also possess five 
specimens in a matrix similar to that of the Murchisone-zone at Coker, and there is 
one specimen belonging to the Jermyn Street Museum from the same locality. 
Altogether about a dozen specimens are known to me. 


253. STRAPAROLLUS EXSERTUS, sp. nov. Plate XXVI, figs. 3 and 4. 


Description : 
Diameter 2 : : 3 . 20 mm. 
Height excluding spire . : . 2 Oo mr 
Height including spire . > - . 13 mm. 


Shell depressed, subdiscoidal, widely umbilicate. Spire rather oblique, 
slightly trochoid, and sometimes equal to about one-third the entire height. 
Number of whorls about seven, narrow, subquadrangular, and arranged in steps. 
The tuberculations on the upper marginal keels are large, pointed, and wide apart, 
the tuberculations being drawn out spirally. 

The upper angle of the body-whorl is nearly a right angle, but the flank is 
rapidly pinched in towards the anterior marginal keel so as to produce a subtrigonal 
shape of the whorl. The ornaments of the base or umbilical area are not known 
for certain, except that the edge of the umbilicus formed by the lower marginal 
keel is tuberculated. The aperture is quadrangular, the axial diameter being the 
longest, and the outer lip is somewhat produced anteriorly. 

Relations and Distribution.—This species forms a step in the direction of Solarium. 
The bold and rather widely spaced tuberculation separates it from those varieties 
of Str. Dundriensis where the spire is somewhat salient. Of the forms previously 
described in this Monograph, the nearest in ornamentation and in the narrowness 
of the whorls is Str. pulchrior, but in that species the whorls are square rather than 
subtrigonal, and not nearly so deep, whilst the upper surface is always flat. 
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Straparollus exsertus is a fossil of the Murchisone-zone of Bradford Abbas and 
Coker, where it is extremely rare. Fig. 4 represents a more depressed variety 
from North Dorset, but the precise horizon and locality are unknown, 


254. STRAPAROLLUS, cf. aLTUS, d’Orbigny, 1853. Plate XXVI, fig. 5. 


1852-3. SrRaparottus attus, d’Orb. Terr. Jur., vol. ii, p. 814, pl. ccexxxii, 
figs. 5—8. 
Description : 
Diameter ; . : : Sele Srnnrie 
Height ‘ ; : . 10 mm. 


In the specimen under notice the width and height are nearly equal; spire 
about one-fifth the total height. The whorls externally (six) are subquadrangular 
to trigonal, flat atop, and occur in steps. The marginal tuberculations are well 
developed and rather close. The upper angle of the body-whorl is a right angle, 
but the flank rapidly contracts towards the umbilicus, which is of moderate 
dimensions and surrounded by a few large and pointed tubercles. Aperture 
trapezoidal and produced in front. 

Relations and Distribution.—This form seems to be a further step in the direction 
of Solariwm; though about three times the size of d’Orbigny’s type from the 
Bathonian of Langrune, the resemblance is strong. A single specimen from the 
Inferior Oolite near Beaminster. 


Note.—Besides the species of Discohelix and Straparollus enumerated above, 
we find here and there throughout the Inferior Oolite specimens which from 
imperfect preservation it is impossible to diagnose, e. gy. below the Opalinus-bed 
at Burton Chiff. Again, there is a very thin form in the Opalinus-bed of the 
same locality: a similar form occurs in the blue stone at Duston. 


Genus—Sorarium, Lamarck, 1799. 


Shell orbicular, conical-depressed, largely wmbilicated ; whorls subtrigonal and 
sloping ; spire regular, nucleus oblique ; umbilicus deep, the outer margin crenulated ; 
aperture trapezoidal. 

D’Orbigny seemed to entertain no doubt as to Solariwm having been a Jurassic 

41 
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genus ; and Cossmann would still further enlarge its scope, since the latter author 
refers several of the species described by d’Orbigny under Straparollus to 
Solarium. Fischer, on the other hand, expresses doubts, observing that “ the 
numerous species [of Solarium] indicated in the Jurassic beds belong probably to 
the genus Straparollus.” Morris and Lycett described two species of Solarium 
from the Great Oolite; one of these (S. disculum) is, according to my views, a 
species of Straparollus. 

The small shells from the Inferior Oolite which I refer to Solarivm constitute 
a fairly distinct group in that series ; and one of them, S. swbvaricoswm, may fairly 
be regarded as a typical representative of the modern genus. 


255. SOLARIUM PISOLITICUM, sp. nov. Plate XXVI, figs. 6—8. 


Description : 

Diameter (average size) . 4mm. 
Height . : : : . 2°75 mm. 
Spiral angle : ior : 

Shell greatly depressed, moderately umbilicated; nucleus oblique. Number 
of whorls in the majority of specimens about five; the earlier ones convex and 
orbicular at the periphery, but the body-whorl is flatter and slightly angulated at 
the periphery. As regards ornaments, the extreme apicals appear to have been 
rather smooth, but a rich radial ornamentation is early developed, and this in the 
body-whorl is slightly decussated spirally, so as to form a series of closely-set 
nodose costee. 

The body-whorl is relatively large and bicarinated, and the radial ornamen- 
tation is carried as far as the anterior keel, which, as a rule, is less nodose than 
the upper one. Base full, rounded, and produced; it is provided with fine 
reticulate ornaments, which are gathered into a ring of tubercles at the edge of 
the umbilicus. 

Aperture trapeziform or subpentagonal. 

Relations and Distribution —This pretty little shell is easily distinguished 
from the majority of the species referred to Straparollus by its regular spire and 
sloping whorls, and also by the radial or axial character of the ornamentation. 

The very small specimen from Crickley (fig. 7) is believed to represent the 
earlier stage, when the periphery is extremely orbicular. The very large one 
(9 mm. in diameter) from the Pea-grit of Cleeve Hill may, on the other hand, be 
regarded as a megalomorph, where another whorl has been added. The usual 
or average form is tolerably abundant in the Pea-grit at Leckhampton. 


‘ 
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256. SoLARIUM POLYGONOIDES, sp. nov. Plate XXVI, fig. 9. 


Description : 


Diameter : : 5 : . 4mm. 
Height : : : : . 3mm. 
Spiralangle . : : ; 2. W115". 


This rare form, although related to the species last described, differs from it 
in being somewhat less depressed ; the radial coste are wider apart, and more 
strongly developed towards the periphery, thus imparting a slightly polygonal 
outline, which is well seen in the body-whorl. The bicarination of the body- 
whorl is less pronounced, and the ring of tubercles at the margin of the umbilicus 
less distinct. [The conditions of ‘preservation leave some doubt upon this 
point. | 

Relations and Distribution—From specimens of S. polygonium, d’Arch., in the 
Great Oolite of Minchinhampton this form is distinguished by the greater number 
and lesser salience of the angles of the periphery, and by other points of 
ornamentation. As a matter of fact, S. polygonoides would seem to occupy an 
intermediate position between 8. pisoliticum and S. polygonium, and this accords 
with its stratigraphical position in the Clypeus-grit at Barrington. A single 
specimen. 


257. Sotartum piapema, Lycett, MS. Plate XXVI, fig. 10. 


Note.—No publication has given me so much trouble and cause for perplexity. 
as the paper by Lycett on the “Fossil Shells from the Inferior Oolite in 
Gloucestershire,” which appeared in the first volume of the ‘ Proceedings of the 
Cotteswold Naturalists’ Club’ in 1853, and previously in the ‘ Annals.’ In that 
paper (p. 80) Lycett describes ‘‘ Solarium” Cotswoldiex and no other species, 
although previously (p. 72) he had enumerated in addition three species of 
Solarium, one of which received the specific name ‘‘ diadema.” 

Of mere names in a table I should not feel bound to take notice unless there 
was corroborative evidence on the point. It so happens that in Mr. Brodie’s 
Collection there is a very pretty fragment marked ‘‘ Solariwm diadema,” presumably 


on Lycett’s authority. It is different from any other form, and seems worthy of 
distinction. 


Description : 
Diameter : : ; : - ¢ mm. 
Height : . F : 3) On. 


Spiralangle . : ! : 2) «LOO? 
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The ornaments are somewhat similar to those of 8S. pisoliticwm, but the 
proportions differ considerably, as this is a truly conical shell. It occurs in the 
Freestones of Leckhampton, and seems to be very rare. 


258. SoLarIUM SUBVARICOSUM, sp. nov. Plate XXVI, figs. 11, 12. 


Description : 


Diameter (large size) . : 2 . 13mm. 
Height ‘ : 5 . 10mm. 
Spiral angle . : pom 


Shell conical, moderately depressed, deaply but not widely umbilicated. The 
form is that of a true cone with a somewhat flattened apex; nucleus oblique. 
Number of whorls six, increasing under a regular angle, and rather concave; 
sutures distinct. The upper margin of each whorl has a circlet of fine, closely- 
set granulations, whilst the corresponding ornament at the base of each whorl 
consists of a circlet of stout tuberculations set widely apart. The interspaces are 
markedly rugose ; axial lines inclined from left to right, and decussated by very. 
fine spirals. 

The body-whorl occupies somewhat more than half the height of the shell, 
and is markedly concave, with a blunt carinated margin studded with broad 
tubercles ; the base is nearly flat, being only slightly raised towards the edge of 
the umbilicus, where the ends of the curved axial wrinkles are gathered into a 
ring of tubercles. The base is decussated throughout by a system of fine spiral 
and growth lines. Aperture subquadrate or trapezoidal. 

Relations and Distribution.—This very typical species of Solariwm is obviously 
related to S. varicosum, Morris and Lycett. It differs from the Great Oolite 
species inasmuch as the whorls are concave rather than angular. The umbilicus 
also in the Inferior Oolite shell is larger and more tuberculated at the margin, 
and the base less flat. It is also closely related to Solariwm formosum, Terq. and 
Jourd., and to 9. serpentinwm, Terq. and Jourd., both from the Bathonian of 
Les Clapes. The Inferior Oolite species is less depressed. 

The smaller specimen (fig. 11) is from the Parkinsoni-zone of Aston cutting ; 
the larger specimen (fig. 12) probably from the Inferior Oolite of the Yeovil 
district, but the exact locality is doubtful. Six specimens are known to me. 
Those from the Parkinsoni-zone of Aston cutting differ somewhat from the 
shells of the Dorset-Somerset district. 
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Genus—Onvstus, Humphrey, 1797. 


We owe to the late Hugéne Deslongchamps, in the first instance, the recognition 
of the fact that several trochiform shells found in the Jurassic rocks, which had 
been referred by d’Orbigny to the genus Trochus, might with more propriety be 
classed under the genus Onustus. Deslongchamps published his conclusions on 
this subject in 1860,' and pointed out that in the Jurassic rocks of France the 
genus had been noted in the Middle Lias, the Upper Lias, the Inferior Golite, 
the Great Oolite, and the Callovian. Lycett in 1863° accepted these conclusions, 
and gave a diagnosis, based upon that of Deslongchamps, more especially 
applicable to the Jurassic species. 

Shell conical, wide-angled, whorls flattened or rendered somewhat concave by an 
expansion of their lower borders, which overhang and conceal the suture ; the lower 
border of the last whorl is produced horizontally ; surface irregularly striated. 

The base is concave towards the outer border and convex towards the centre; the 
umbilical orifice is sometimes large but in other instances small, and becomes nearly 
concealed by advance of growth ; the aperture is depressed and oblique, columellar 
side curved, outer lip angular and produced.—Modified after Lycrrr. 

As observed by Lycett, none of the Jurassic species exhibit those agglutinations 
of shells and stones which are so characteristic of the Tertiary and Recent 
examples of Onustus. 

In the Jurassic rocks of this country the genus is first noted in the Upper 
Lias, where fairly characteristic specimens of 0. heliacus, d’Orb., are quoted from 
more than one locality, and a similar form occurs in the Lias-Oolite sands of 
Nibley, in Gloucestershire. 

A small and interesting form, near to O. heliacus, occurs sparingly in the 
Opalinus-zone; whilst the Murchisonx-zone is characterised by a group of much 
larger formss which it is convenient to focus for the most part under Onustus 
pyramidatus, Phil. In the Upper Division of the Inferior Oolite Onustus 
ornatissimus, @Orb., is far from uncommon at Burton Bradstock, and a variety of 
this has been noted by Morris from the Lincolnshire Limestone. The genus is 
but poorly represented in the Inferior Oolite of the Cotteswolds, and has not been 
recorded, to my knowledge, from the Great Oolite of Minchinhampton. The French 
authors have described one or two species from the Bathonian and Callovian of 
France, and Lycett described Onustus Burtonensis from the Forest-Marble of 
Burton Bradstock. 

t «Bull. Soc. Linn. Norm..,’ voi. v. 
2 ‘Suppl. to Great Oolite Mollusca,’ p. 103. 
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There can be little doubt that these shells have their ornamentation con- 
siderably modified by the accidents of preservation and mineralisation, so that 
appearances are not altogether to be trusted. This is especially the case in the 
Dogger, where it sometimes happens that the characteristic species, O. pyramidatus, 
Phil., appears deprived of all its costz, or is otherwise so modified as to invite 
distinct recognition. Hence my hesitation to deal with forms which undoubtedly 
present considerable variety, and which under other conditions I should scarcely 
hesitate to regard as fairly distinct species. Roughly speaking, the Jurassic species 
referred to Onustus may be divided into two groups, viz. (1) that represented by 
O. pyramidatus, Phil., where the basal periphery is almost simple and the base 
nearly smooth. To this group belong O. lamellosus, d’Orb., and O. acwminatus, 
sp. n. (Pl. XXVII, fig. 3), in the Inferior Oolite; O. liasinus, E. Desl., of the 
Middle Lias of May; and O. papyraceus, Héb. and Desl., from the Callovian of 
Montreuil-Bellay. (2) The second group is represented by O. ornatissimus, @Orb., 
where the basal periphery is more or less serrated, whilst in the majority of cases 
the base itself is more or less marked by spiral striz. This group includes 
O. heliacus, @’Orb., of the Upper Lias, and the var. opalina (Pl. XXVII, fig. 4). 
In O. Heberti, Laube, the characters of the two groups seem to be somewhat 
blended. 


259. Onustus pyramipatus, Phillips, 1829. Plate XXVII, figs. 1 and 2. 


1829, 1835. Trocuus pyramipatus, Phillips. Geol. Yorks., pt. 1, pl. xi, fig. 22. 
1884. Onustus pyRAMIDaATuS, Phil., sp. Hudleston, Geol. Mag., dec. 3, vol. i, 
p- 294, pl. ix, figs. 2 and 3. 
See also for this group of Onustus— 
TRocHUS LAMELLOsUS, d’Orbigny. Terr. Jur., vol. ii, p. 270, pl. ecexi, 


figs. 1I—13. 
Onusrus Liasitnus, Hugéne Deslongchamps. Bull. Soe. Linn. Norm., vol. v, 
pl. x, fig. 10. 


—  papyraceus, Héb. and Desi. Op. et vol. cit., pl. ix, fig. 3. 
—  ornarisstmus, Hudl., non d’Orb. Geol. Mag., dec. 3, vol. i, 
p- 298, pl. ix, fig. 1. 


Bibliography, Sc.—The original Trochws pyramidatus, now preserved in the 
York Museum, does not very much resemble the figure by Phillips in the 
‘Geology of Yorkshire,’ which seems to represent a more costated shell. I think, 
however, the specimen may have suffered from scaling, to which fossils from the 
Dogger are liable. 
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Description.—The following are the proportions of the type specimen: 
Height : ; ; vo oo) 17 mam: 
Width ; : ; é . 23 mm. 
Spiral angle . 5 : : 2 80r: 

The spiral angle may be said to range from about 80° to 86°, and is slightly 
concave to nearly regular. Whorls six to seven in number; they are irregularly 
concave and more or less overlap, the line of junction being usually slightly 
crenulated. The coste are numerous, prominent, straight or slightly sinuous, the 
intercostal spaces being roughened by closely-set lamellx, which give a scaly 
appearance. This is much more conspicuous in some specimens than in 
others—a circumstance which may be attributed to differences in mineralisa- 
tion. 

The margin of the base is but slightly crenulated, the peripheral edge being 
almost plain, and so thin that the outline is seldom perfectly preserved in any of 
the specimens. The base has very fine radial lines, with occasional traces of spiral 
ones, but is otherwise smooth ; it is only slightly concave, rising again towards 
the columella. There is a semicircular umbilical excavation of moderate 
dimensions, but no umbilicus. Aperture very oblique. 

Varieties.—Of those to which it may be necessary to draw particular attention 
the most frequent is one which occurs in the Dogger and elsewhere, and which 
was mistaken by me for 0. ornatissimus, d’Orb, (vide ‘Geol. Mag.’ ut supra). 
In this form the costs are very short, and do not meet, so that the imbrication or 
overlap of the whorls is very conspicuous ; spire conical. This variety might be 
known as semicostata. 

Another variety from the Dogger is a very conical form, presenting the usual 
characteristics of O. pyramidatus, especially the flat and scarcely excavated base, 
but is absolutely devoid of costz. Whether or no this is a trick of mineralisation 
seems uncertain. This may be known as var. incostata. 

There are also in the Murchisonx-zone of Bradford Abbas and Halfway House 
some megalomorphs, which it would seem proper to regard as referable to this 
species, the more so as they exhibit the characteristic base; one of these must 
have measured 40 mm. in width. These seem to answer to Hugéne Deslongchamps’ 
description of Onustus lamellosus, @Orb. (vide * Bull. Soc. Linn. Norm..,’ vol. v, 
p. 133). 

Relations and Distribution.— Onustus pyranidatus may be regarded as the most 
abundant representative of the genus in the Jurassic rocks; distinguished from 
O. heliacus, d’Orb., by its larger habit, more closely-set coste, and more scaly 
surface, and also by the greater smoothness of the basal border. The same 
features will also serve to distinguish it from O. ornatissinws, d’Orb. 

It is not common anywhere, but occurs mostly in the Yorkshire Dogger 


328 GASTEROPODA OF THE INFERIOR OOLITE. 


and in the lower zones of the Inferior Oolite in Dorset, especially at Bradford 
Abbas. Rare at Duston. 

The two species next described are closely related, and indeed Onustus 
acuminatus 18 little more than a variety. 


260. ONUSTUS ACUMINATUS, sp. nov. Plate XXVII, fig. 3. 


Description : 
Height restored : ' : .) S22aro: 
Width : : : . 26mm. 
Opening of spiral angie : : . 40°. 
Mean spiral angle : 75°. 


Shell pyramidal, imperforate ; spiral angle extremely concave. Number of 
whorls about nine ; the apical whorls are flat, but with the increase of the spiral 
angle become much more excavated, so much so that the spire seems as if it 
scarcely belonged to the three anterior whorls. ‘The ornaments are similar to 
those in some of the varieties of O. pyramidatus, the coste being fully developed 
to the very edge of each whorl. The base is flat, smooth, or with slight radial 
lines of growth, and there is scarcely any trace of an umbilical excavation. 

Relations and Distribution.—This form exhibits the concave spiral angle to a 
far greater extent than any species of Onustus in the Inferior Oolite of this 
country, in this respect somewhat resembling Onustus papyraceus, Héb. and Desl., 
from the Callovian of Montreuil-Bellay. It is quite possible that where the spire 
has been lost there are no means of distinguishing O. acwminatus from the more 
common 0. pyramidatus. 

Rare in the Murchisone-zone at Bradford Abbas, and probably occurring on 
the same horizon at one or two other places in North Dorset. There are two 
specimens from the Inferior Oolite of Nailsworth, now in the Jermyn Street 
Museum, which may be referred to O. acuminatus. 


261. Onustus, species or variety. Plate XXVII, figs. 5a, 5b. 


Description : 
Height : : : ' . 16mm. 
Width : i ‘ : . 23 mm. 
Spiral angle . , ‘ : fh G2. 
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The proportions in this form are very similar to those of an average specimen 
of O. pyramidatus. The chief differences to note are that the cost are finer and 
more numerous, the scaly character remaining much about the same. Instead, 
however, of the nearly flat and unexcavated base, there is a very marked umbilical 
cavity. The base is plain, convex towards the centre, and presents towards the 
periphery a wide channel occasioned by the overlap of the margin of the body- 
whorl. It is true that this feature is partly shared by all varieties of the 
pyramidatus-group, but it seems especially developed in this form. 

Relations and Distribution.—In many respects this variety approaches O. 
lamellosus, d’Orb., more especially in the character of the base. None of our 
specimens exhibit the fine spiral striz round the umbilicus mentioned by the 
author, but the absence of these might easily be accounted for by the state of 
preservation. 

Very rare at Bradford Abbas; the figured specimen is from the Concavus-bed. 


262. Onusrus HELIACUS, d’Orbigny, var. opALINA. Plate XXVII, figs. 4a, 46. 


In this variety, which is rather narrower than the typical form, the spiral 
angle rarely attains to 70°. The figure is perfectly conical, rather reminding us 
of O. pyramidatus, from which species it obviously differs in its smaller habit of 
growth, in the wideness of the space between the axial coste, and in the more 
crenulated margin of the base. 

The base itself is smooth with fine radial lines. In the figured specimen very 
slight spiral striz are also noted. There is scarcely even a trace of an umbilical 
fissure, and this seems inconsistent with d’Orbigny’s description of O. heliacus. 
But Eugéne Deslongchamps tells us (‘ Bull. Soc. Linn. Norm..,’ vol. v, p. 132) that 
the so-called umbilicus in that species is a mere umbilical hollow. 

This variety of O. heliacus occurs on or about the Opalinus-zone at Drympton 
and Burton Bradstock. The majority of the specimens are in very bad condition, 
but the width between the costz in those cases where the crenulated margin is 
broken away will serve to distinguish it from all varieties of the pyramidatus-group. 


263. Onustus Heserti, Laube, 1867. Plate XXVII, figs. 6a, 66, and 7. 


1867. Onusrus Heserri, Zaube. Gastropoden des braunen Jura von Balin, p. 14 
(sep. copy), pl. iii, fig. 5. 
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Bibliography, §c.—The author recognised a form of Onustus, occurring rarely 
at Balin and Sanka, which he regarded as occupying an intermediate position 
between O. ornatissimus, @ Orbigny, and O. papyraceus, Héb. and Desl., the latter 
representing the section of which O. pyramidatus is the type. 

Description : 


Height 5 : ‘ . 10mm. 
Width ‘ : , : 2 mm: 
Spiral angle . ; oor 


Shell short, conical, pointed. The spiral angle but slightly concave. Number 
of whorls about six. These are flat, closely fitting, and ornamented with very 
regular coste of moderate prominence, so arranged that there are about thirty in 
the body-whorl. The intercostal spaces are moderately scaly. 

Base nearly flat, but rising towards the rhomboidal aperture ; peripheral border 
slightly crenulated. There is a very faint submarginal channel, and an umbilical 
hollow rather than a true umbilicus: spiral strize of the base very distinct. 

Relations and Distribution.—Although this shell does not correspond in all 
respects with the form described by Laube, its obviously intermediate character 
between the pyramidatus-group and O. ornatissimus must be my justification 
for thus identifying it. Whilst the flanks of the shell are characteristic of O. 
pyramidatus and its allies, though with a narrower spiral angle, the spiral 
ornamentation of the base entirely removes it from this group, and brings it into 
comparison with the still stronger basal striz of the species next described. 

A single specimen from Stoford, horizon unknown. Fig. 7, representing a 
shell from the Cadomensis-bed, Oborne, may be a variety. 


264. Onustus ornatissimus, d’Orbigny, 1850. Plate XXVII, figs. 8 a, 8 b. 


1850. Trocuus ornarisstmus, d’Orbigny. Prod., i, p. 264. 


1852. = == = Terr. Jur., vol. ii, p. 272, pl. ccexii, 
figs. 5—8. 
Cf. also — — — ?, var. Ponvronts. Morris, Quart. 


Journ. Geol. Soc., vol. ix, p. 348, 
pl. xiv, fig. 10. 
Non Onvstus ornartsstuus, d’Orb., sp. Hudleston, Geol. Mag., dec. 3, vol. i, 
p- 298, pl. ix, fig. 1. 


Description : 
Height of average specimen ; ; . 10—12 mm. 
Width ‘ ; ; . . 17—19 mm. 
Spiral angle (concave) . ‘ : . 80°—85°. 
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The following description by d’Orbigny suits the British specimens very well. 
“Shell much wider than high, considerably umbilicated. Spire formed by a 
concave angle, excavated, composed of whorls somewhat concave, furnished axially 
with straight cost, radiating from the summit of the spire towards the margin, 
where they are terminated by a point. In the interspaces are fine oblique trans- 
verse lamella. The last whorl, somewhat convex above, carinated, and with points 
on the periphery, is umbilicated in the centre, and around this occurs a prominence 
with concentric striz.” The aperture is rhomboidal and depressed, as in all 
species of Onustus from the Jurassic rocks. 

Relations and Distribution.—This species is easily distinguished from O. 
pyramidatus and its allies by the coarseness and wideness apart of the axial costez 
and the serrated character of the basal periphery, which in some specimens 
almost equals the figures in the ‘ Terrains Jurassiques.’ Fig. 8 of the accom- 
panying plate represents the usual British form, whilst fig. 7 represents a peculiar 
form occurring in the upper part of the Humphriesianus-zone at Oborne, which 
seems to connect rather with O. Heberti. 

In the width between the costa and in some other respects O. ornatissinus 
presents certain analogies with O. heliacus and its varieties, which it also more 
resembles in size; but it is distinguished from that species by the presence of a 
distinct umbilicus, the edge of which is spirally striated, and also by the much 
stronger serrations of the basal periphery. Typical specimens are somewhat 
abundant in the Parkinsoni-zone of Burton Bradstock and Vitney Cross, but very 
rare elsewhere, and almost unknown much further north. 

Var. Pontonis, Morris.— Specimens from the Lincolnshire Limestone are in such 
a poor state of preservation that it is difficult to say what their relations may be. 
I have a specimen from Ponton which seems to be a small variety of this species, 
but as the base is not seen the identification cannot be regarded as certain. 


Family—NERITIDAR. 


Shell imperforate, globular, semiglobular, or patelliform ; spire very small, cavity 
simple owing to the absorption of the internal portions of the whorls ; aperture seii- 
lunate ; columellar side expanded and often flattened. 

In the Inferior Oolite of this country the following genera or sub-genera occur, 
viz. Nerita, Neridomus, and Pileolus. Of these Neridomws is perhaps best considered 
as a section of Nerita allied to Neritina. Shells of this family are far from 
abundant in our Inferior Oolite. They mostly occur on a low horizon, and appear 
to be wanting in the rich shell-beds of the Dorset-Somerset district. 
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Genus—Nerita, Linnews, 1758. 


Systematic conchologists, such as Fischer, do not carry the genus Nerita so far 
back in time as the Jurassic period. That author (‘ Manuel,’ p. 800) observes that 
the Jurassic forms of Nevita are doubtful and belong to the genus Neridomus, Morris 
and Lycett. Accepting provisionally the classification of these authors for the 
Neritoid shells of the Lower Oolites, [think that Nevita will cover the more rugose 
and costated forms with flattened inner lip, though, as far as my experience goes, 
there is no denticulation of the edge. Viewing Neridomus as a section of Nerita, 
this will include shells which are smooth and have the inner lip convex. It has 
always seemed to me that Neridomus was more nearly related to Neritina than to 
Nevita. Cossmann, I may remark, is disposed to query the value of the generic 
distinction between Neritina and Nerita, and he has no hesitation in placing all the 
Nerite-like shells of the Jurassic rocks under Nevita.’ 

As a matter of fact, I distinguish in our Inferior Oolite three rugose and costated 
forms, which no doubt are closely related, and more or less run into each other. 
There are also two, if not three, fairly distinct smooth forms which belong to the 
section Neridomus, besides some others which are too obscure to notice. 


265. Nerita costutata, Deshayes, 1838. Plate XL, figs. 6a, 6b; and ?P Plate 
XXVIII, figs. 6a, 6b. 


1824. Nerira costata, Sowerby. Min. Conch., pl. cecelxiii, figs. 5 and 6. 


1838. —  cosrunata, Deshayes. Lamarck, Anim. sans Vert., 2nd edit., 
vol. viii, p. 617. 
1851. — — _ Morris and Lycett, Great Ool. Moll., pt. 1, 
p- 57, pl. viii, fig. 6. 
1884.P — — — [var.] Hudleston. Geol. Mag., dec. 3, vol. i, 
p- 299, pl. ix, fig. 10. 
1885. —  minura, Sow. Cossmann, Et. Bath., p. 154, pl. xiii, figs. 30, 31. 


Bibliography, §c.—There has been much trouble in regard to the synonymy of 
this well-marked species, first described by Sowerby from the Great Oolite of 
Ancliff. But it seems to me that this confusion has been intensified through the 
view taken by d’Orbigny in the ‘ Terrains Jurassiques’ (vol. ii, p. 231) that 
Nerita minuta, Sow., is the young stage of the costate species. I quite agree that 
Morris and Lycett were not correct in their identification of Sowerby’s Nerita 


1 «Fitage Bathonien,’ p. 151. 
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minuta, as pointed out by Cossmann (loc. cit.), but that is a very different thing from 
our accepting the view that Nerita minuta and Nerita costata are different stages of 
the same species. The figures of d’Orbigny are altogether beside the mark, as 
his artist evidently had no idea whatever of Nevrita costata. Specimens from the 
Pea-grit, except as to size, very much resemble the Ancliff fossil, and we can trace 
the costate form in the very earliest whorls. Consequently, as far as the Inferior 
Oolite is concerned, I cannot agree to the union of these two species of Sowerby, 
and must continue to regard Nerita minuta as a distinct fossil. The Nerita minuta 
figured by Cossmann is evidently Sowerby’s Nerita costata = costulata, Deshayes. 

Description : 

Height . ; : : average 9 mm. 
Width . : : . 11—12 mm. 

Shell transversely ovate, tumid, moderately thick; variable in size, but rarely 
exceeding 15 mm. in width. Spire small and depressed, consisting of about two 
and a half whorls, which are costated and sunk in a deep sutural channel. Body- 
whorl relatively large, constituting about nine-tenths of the total height, and 
flattened posteriorly so as to impart a certain degree of angularity to the shell, which 
is ornamented throughout with numerous and rather fine radial cost, closely set 
and deflected posteriorly. Aperture large ; columellar lip wide and flat, but without 
denticulation of the inner margin. 

Relations and Distribution.—This species may be regarded as one of the most 
typical Nerites occurring in the Lower Oolites. The most numerous and best 
preserved specimens occur in the Pea-grit of Crickley Hill, where they are seen to 
differ somewhat in shape; here and there a specimen being unusually transverse, 
as though approaching the contour of Nerita Buvignieri of the Great Oolite. The 
shorter specimens exhibit a tendency to merge into the species next described. In 
the Yorkshire beds Nevita costulata is rare, being generally represented in the 
Dogger by Nevrita pseudo-costa (perhaps only a variety), whilst in the Scarborough 
Limestone it seems to pass into a more rugose form. 


266. Nenrita pseupo-costata, d’Orbigny, 1850. Plate XXVIII, figs. 7, 8, and 9. 


1829 and 1835. Nerrra cosrara, Sow., sp. Phillips, Geol. Yorks., pt. 1, pl. xi, fig. 32. 

1850. —  psEupo-costata, d’Orb. Prod., i, p. 264 (non Gmelin, 1789). 
Blue Wick. 

1854. _ — — Morris, Cat., p. 264. Blue Wick. 

1884. _ — —  Hudleston, Geol. Mag., dee. 3, vol. i, 
p- 298, pl. ix, figs. 7, 8, and 9. 

Cf. also —  cosrirera, Piette. Cossmann, Et. Bath., p. 156, pl. xvii, figs. 59 
and 60. 
43 
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Bibliography, Sc.—This species or variety was first noticed by Phillips, who 
referred it to the Nerita costata of the‘ Mineral Conchology.’ D’Orbigny re-named 
it N. pseudo-costata, and by that name this rather abundant Dogger shell has gene- 
rally been known to British paleontologists. Not quoted in the ‘ Terrains Juras- 
siques.’ 

Description.—The width and height are nearly equal, the height of a full-sized 
specimen being about 9 mm. In other respects the shape of the shell as in the 
preceding species. ‘The flanks of all the whorls are ornamented with very strong 
radial cost, regular, and separated by sulci about twice the width of each rib. 

Relations and Distribution.—This form can be regarded as little more than a 
variety of the preceding species, somewhat less transverse in shape, and with 
stouter and fewer ribs. It replaces N. costulata in the Yorkshire Dogger, and occurs 
very sparingly in the Pea-grit of Crickley. It is not improbable that Nervita 
costifera, Piette, from the Bathonian of Rumigny, is a micromorph of this species 
on a higher horizon. 


267. Nerita suBRUGOSA, sp. nov. Plate XL, figs. 7a, 7 b, 8. 


Description : 
Height : ; ‘ : 8 mm. 
Width ; “ 9°3 mm. 


Shell transversely ovate, angulated, rather higher than wide, thick ; spire short, 
few-whorled, whorls sunk inadeep channel. Body-whorl relatively large, flattened 
and angulated posteriorly, and provided with a carina of moderate salience, 
which is situated rather above the middle of the whorl. Coste fine, regular, and 
numerous, and exhibiting slight nodes on crossing the median carina. Aperture 
very wide, columellar area flattened ; other indications wanting. 

Relations and Distribution.— Nerita subrugosa is a form imtermediate between 
Nerita costulata, Desh., and Nerita rugosa, Morris and Lycett. From the former it 
differs in its more angular outline, in the development of a median carina, and in 
the finer and more closely-set costa. 

The specimen figured (Plate XXVIII, fig. 6) in the present work, from the 
Scarborough Limestone, probably represents a sort of a passage between N. cos- 
tulata and N. subrugosa, where there is a very slight tendency to a median carina. 
On the other hand, Nerita rugosa, M. and L., is less transversely ovate, has a higher 
spire, and the median carina is much more strongly developed; it is in fact 
altogether a coarser shell. 

Nerita subrugosa has been found sparingly in the Scarborough Limestone at 
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Scarborough, and in the Northampton Sand at Duston, thus appearing on two 
different horizons of the Inferior Oolite. 


Tue smooth Nerites—Neridomus, Morris and Lycett. 


There is more than ordinary difficulty as regards nomenclature in this group, 
part of which has originated in the interpretation placed upon that very trouble- 
some and obscure micromorph, Nerita minuta, Sow. I have endeavoured to focus 
the smooth Nerites of our Inferior Oolite under two names. ‘There are also afew 
forms which could not be thus arranged, but as the indications are obscure I have 
concluded not to attempt them. 


268. Nerira (Neripomus) tumiputa, Phillips, 1829. Plate XXVIII, figs. 12 a, 12d. 


1829 and 1835. Navica tumrputa, Phil. Geol. Yorks., pt. i, pl. xi, fig. 25. (Nerita 
minuta, Min. Conch., pl. cecelxiii ?). 
1854. —_ —_— — Morris, Cat., p. 262. 
1884. Neritra minuta, Sow., var. TuMIpULA, Phil. Hudleston, Geol. Mag., 
dec. 3, vol. i, p. 296, 
pl. ix, figs. 4a, 46, 5a, 
5b, 6. 


Bibliography, §c.—Morris in his Catalogue, it would seem, did not favour the 
view that “‘ Natica”’ twmidula, Phil., was to be regarded either as a synonym or 
variety of Nerita minuta, Sow. On the other hand, the Yorkshire fossil has been 
labelled Nerita minuta, Sow., in the Lycett collection of the Jermyn Street Museum, 
presumably in accordance with the identification of Lycett himself. 

Description.—Measurements of a specimen from the Dogger: height 11 mm., 
width 11 mm. 

Shell ovate, tumid, smooth, and but shghtly oblique, the height and width 
being nearly equal. The spire is composed of a small button-like apex, expanding 
in the course of two or three widely separated volutions into a large body-whorl, 
which exhibits a slight posterior flattening, whilst the rest of the whorl is globose, 
and without ornament other than fine lines of growth. No colour markings are 
visible in the Dogger shells, the matrix not being favorable. 

Aperture large, outer lip crescent-shaped and thin ; inner lip thick, subconvex, 
and slightly sinuated, without denticulations on the margin. N.B.—In the 
majority of specimens, as in the one figured, there is a slight abrasion of the 


336 GASTEROPODA OF THE INFERIOR OOLITE. 


anterior extremity of the aperture, thus producing a somewhat Naticoid aspect. It 
may have been the above peculiarity which induced Phillips to regard this species 
as a Natica. 

Pl. XXVIII, figs. lla,11b. Variety from the Pea-grit of Crickley, almost 
identical with Nerita ovata, Romer (‘ Nordd. Oolith.,’ p. 156, pl. x, fig. 6). 
Specimens are a little larger than those from the Dogger, and are somewhat more 
transversely ovate. The callus on the inner lip is subconvex, thus bringing the 
shell within the definition of Nevidomus. The colour markings, often well 
preserved, are suggestive of Neritina; cf. also Neritina Cooksonii, Desl. 

Relations and Distribution.—In addition to the above a few small shells, about 
the size of buckshot, occur in the Lincolnshire Limestone both at Weldon and at 
Ponton, and also more rarely in the Cotteswolds. Because they are small they are 
sometimes named Nerita “ pulla.” They are probably micromorphs of N. tumidula, 
which is the representative on this horizon of N. ovata, Rém., if not absolutely 
identical. A small species in the Great Oolite of Minchinhampton, described by 
Morris and Lycett (‘Grt. Ool. Moll.,’ p. 58, pl. xi, figs. 19, 19a) as Nerita 
minuta, Sow., may be ranked in the same category. 


269. Nerira (Nerimomus), transverse species. Plate XL, figs. 9 a, 9 b. 


Description : 

Height : : . : 12°6 mm. 
Width : ; : : 14°3 mm. 

Shell transversely ovate, tumid, moderately thick ; spire low, occupying about 
one-tenth the height of the entire shell, and formed of about two and a half whorls 
widely separated by the suture, which is canaliculate at the junction with the 
body-whorl. This is extremely ventricose, only slightly flattened posteriorly, and 
sloping.. Aperture large, with a thin hemispherical outer lip, whilst there is a very 
wide and convex (Nevidomus) callus on the columellar lip, the margin of which is 
nearly straight and not denticulated. Colour markings are often well preserved ; 
these resemble the markings shown on P].XXVIII, fig. 11 a. 

Relations and Distribution.—Throughout the various horizons in the Oolitic 
rocks we distinguish an ovate and also a transverse form of Nerite. Such a 
transverse form as the one figured in Pl. XL is met with sparingly in the Oolite 
Mar! horizon of the Cotteswolds, and also in the Dogger at Blue Wyke. Itis more 
transverse than Neritina Cooksonii, Desl., yet not precisely like the Nerita trans- 
versa, von Seebach, of the Upper Oolites. The species is marked in my collection 
as Neritina “ subtransversa.” 
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Genus—PiLnoLus, G. B. Sowerby, 1823. 


Shell limpet-like above, with a subcentral apex ; concave beneath, with a narrow 
semilunar aperture, having a raised border and a columellar disc, surrounded by a 
broad and continuous peristome. Apex not spiral; shell provided with a columellar 
septum. 

According to the original diagnosis of this singular genus, Sowerby regarded it 
as possessed of a short internal spire, and this statement is repeated by Morris 
and Lycett. There does not seem any reason, however, to suppose that Pileolus 
possessed an internal spire, although the plications shown in the enlarged section 
(Pl. XXVITI, fig. 16) in the region to the left of the columellar septum are some- 
what imitative of one. 

Fischer speaks of the apex as being subcentral, not spiral. Mr. B. B. Wood- 
ward also, in a recent communication to the Zoological Society,’ observes that 
this genus most clearly possesses a septum, as in Neritina crepidularia and Tomo- 
stoma, and that there is no true internal spire. 


270. Piteo.us puicatus, G. B. Sowerby, 1823. Plate XXVIII: var. A, figs. 13 a, 
13); var. B, figs. 14a—c. En- 
larged section, fig. 16. 


1823. PineoLus puicatus, G. B. Sowerby. Genera of British Shells, No. 19, 


figs. 1—4. 
1823. _— _— J. Sow. Main. Conch., pl. eceexxxii, figs. 1—4. 
1851. _ — Sow. Morris and Lycett, Great Ool. Moll., pt. i, 
p- 60, pl. ix, figs. 36, 36 a—e. 
1854. = — G. Sow. Morris, Cat., p. 268. 


? Syn. Parerta cosrutara, Miinst. Goldf., Petref. Germ., pl. clxvii, fig. 9. 


Bibliography, §c.—The type of Pileolus plicatus was obtained from the Great 
Oolite of Ancliff; the species is also well known, though far from common, in the 
Great Oolite of Minchinhampton. Morris quotes both this and P. levis from the 
Inferior Oolite of the same district, and other authors, including Witchell (‘ Geology 
of Stroud,’ p. 47), make mention of these two species as occurring in the Inferior 
Oolite of the Cotteswolds. I have not seen specimens from the Cotteswolds, but 
the specimens from Lincoln, figured in the accompanying plate, differ consider- 
ably from the form prevailing in the Great Oolite of Minchinhampton. 


1 “Qn the Mode of Growth and the Structure of the Shell in Velates conoideus, Lamk., and 
other Neritide,’”’ ‘Proc. Zool. Soc.,’ June 14th, 1892. 
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At Lincoln I recognise two varieties, each of which differs more or less from 
the Minchinhampton shell. 

Description, var. A (fig. 13): 

Height ‘ : , : . 2°75 mm. 
Basal length . . . 6:50 mm. 

Shell suborbicular, with a sharp suneonteal apex of low elevation. The 
radiating ribs are about eighteen in number, the four posterior ones being more 
elevated and wider apart than the others. The indications as to the base are not 
good, so that one cannot say whether the margin is serrated or otherwise. 

This form is much more depressed and of smaller habit than the one which 
prevails in the Great Oolite, whilst the ribs are fewer in number and relatively 
larger. 

Var. B (fig. 14) : 

Height . : 3 ; . 3°50 mm. 
Basal length 5 : . 850 mm. 

This form, which is more abundant a Lincoln than var. A, has a higher and 
blunter apex, the whole shell being more cap-like. Four or five conspicuous 
costee occupy the posterior area, whilst the indications of cost in the anterior 
portion of the shell are usually indistinct. A few coarse serrations are noticeable 
in the posterior portion of the margin, the rest of which is smooth. 

In height and shape var. B resembles the typical P. plicatus, but the costz are 
less numerous. There are also some indications of difference in the base, the 
position of the cushion not being exactly the same. So far as I can ascertain the 
inner lip is not crenulated, as stated by Sowerby; Morris and Lycett make no 
mention of this feature. 

Relations and Distribution.—Pileolus plicatus may be accepted as a sort of 
generalised term for costate forms of the genus. Strictly speaking, I consider 
that there are two forms at Lincoin, which so far differ from the regular Bathonian 
P. plicatus as to be possibly entitled to rank as two distinct species. But, in 
order to establish these, more favorable conditions for comparison are required. 

The Pea-grit horizon of the Cotteswolds and the ‘‘ Base bed” at Lincoln are 
the only places in the Inferior Oolite of this country where Pileolus plicatus and 
its varieties are known to occur. 


271. Pitrotus Lavis, G. B. Sowerby, 1823. Plate XXVIII, figs. 15 a—c. 


1823. PriteoLus tavis, G. B. Sowerby. Genera of Shells, No. 19, figs. 5—8. 
9 


1823. — — J.Sow. Min. Conch., pl. eceexxxii, figs. 5—8. 
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1851. PrtuoLus tHvis, Sow. Morris and Lycett, Great Ool. Moll., pt. i, p. 60, 
pl. ix, figs. 37, 37 a, 37 5. 

1852. — — — @Orbigny, Terr. Jur., ii, p. 240, pl. ceciv, figs. 1—4. 

1854. —_ — G. Sow. Morris, Cat., p. 268. 

PSyn. PareLLa MamMMitiaris, Miinst. Goldf., Petref. Germ., pl. clxvii, fig. 10. 


Description : 
Height. ; : : . 1:35 mm. 
Basal length ‘ : od man 


Shell elliptical, extremely depressed, apex subcentral; surface smooth, or only 
marked with indistinct furrows; the cushion is central; there are no indications 
of any crenulation on the inner lip. © 

Relations and Distribution—It is not possible fully to verify Sowerby’s 
diagnosis either for this or the preceding species. Morris and Lycett recognise 
the form in the Great Oolite of Minchinhampton. D’Orbigny’s figure may 
represent this species, though it is too orbicular. 

A single specimen from the “ Base bed,’ Lincoln. Quoted from the Inferior 
Oolite of the Cotteswolds by Morris and by Witchell. 


Family—NERITOPSIDA. 


* Shell neritiform or naticiform, imperforate, solid; aperture entire, semilunar 
or oval; lip arched; columella slightly excavated, internal septa not entirely 
absorbed. Operculum calcareous, thick, non-spiral.”’—FiscuEr. 

This family is limited to the genera Neritopsis and Naticopsis, whose opercula 
have in former days puzzled alike the Mesozoic and Palxozoic palzontologist. 


Genws—Neritopsis, Grateloup, 1852. 


Shell imperforate, subglobular, neritiform, solid, few-whorled ; spire short ; 
surface ornamented with spiral bands and axial ribs or striw. Aperture semicircular, 
entire, columellar side not denticulated, excavated towards the middle; lip simple, 
thick. Operculum seutiform, not spiral ; upper surface provided with a wide truncated 
appendia which fits into the columellar notch.—Modified after Fiscurr. 

It must be admitted that none of the specimens figured in illustration of this 
Monograph, though as good as any which can be procured on this side of the 
Channel, exhibit the columellar notch so characteristic of Neritopsis. Moreover 
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the operculum of Neritopsis Bajocensis (Pl. XXVII, fig. 10) shows no very obvious 
signs of the process which should fit into the notch. Hence it must be remembered 
that, so far as the Inferior Oolite of this country is concerned, one of the most 
characteristic features in the diagnosis of the genus Nevitopsis is wanting. The 
most probable explanation is that the feature has been obscured through the 
accidents of fossilisation; but the absence of this character has induced some 
conchologists of eminence, such as the late Robert Bell, to regard these forms as 
belonging to Narica (Vanikoro). 

Several species of Neritopsis are noticed by Moore as occurring in the Upper 
Lias, and he also described Neritopsis cancellata, Moore, from the Lower Lias of 
Brocastle. Seeing that specific differences, both in the Lias and Oolites, are 
mainly based on variety of ornamentation, which evidently varied according to 
locality as well as according to horizon, the precise biological value of these 
distinctions may not be very great. In the Inferior Oolite of Dorsetshire specimens 
run much larger than in other districts, but, on the whole, Neritopsis, though far 
from being abundant, is by no means confined in its distribution. 


272. Neritorsts Basocensis, d’Orbigny, 1850. Plate XXVII, figs. 9 a—e. 
Operculum, fig. 10. 


1850. Nerrropsts Basocrnsts, d’Orbigny. Prod., i, p. 264. 
5 


1852. — oo _ Terr. Jur., vol. ii, p. 223, pl. ece, 
figs. 8—10. 
1867. — a — Laube, Gast. Br. Jura von Balin, 
p- 6, pl. i, fig. 9. 
Non os — — Hudleston, Geol. Mag., dec. 3, vol. i, 


p- 300, pl. ix, fig. 11. 


Description : 

Height of a medium specimen : . 23 mm. 
Width : ; ; : . 26mm. 

The following is the author’s diagnosis :—“ Shell oval, transverse. Spire very 
short, composed of three very convex whorls, excavated near the suture, increasing 
very rapidly, of which the last, of enormous size, is furnished spirally with 
numerous small alternate unequal cost, and with radial undulations, like rounded 
furrows.” 

Relations and Distribution.—This species is especially characterised by the 
thick undulating coste on the rounded shoulder of the body-whorl. It is 
essentially a fossil of the Upper Division of the Inferior Oolite, and is almost 
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restricted in this country to the Parkinsoni-zone of Burton Bradstock, where it 
occasionally attains a large size. 


273. Nerrrorsis Putters, d’Orbigny, 1850. Inferior Oolite variety, Plate XXVII, 
hess tila, Ios lie: 


1850. Nertropsts Purira, d’Orbigny. Prod., i, p. 247. 
1852. — — — Terr. Jur., vol. ii, p. 222, pl. cece, figs. 5—7. 
Cf. also — Basocensis, d’Orb. Hudleston, Geol. Mag., dec. 3, vol. i, 
p- 800, pl. ix, fig. 11 (Dogger variety). 


The Dogger specimen above referred to was described by me as an intermediate 
form, and it belongs to the variety figured on the accompanying plate (XXVII, 
11), which is the prevailing form in the Concavus-bed at Bradford Abbas, where it 
sometimes attains a width of nearly 40 mm. It has the flattened shoulder and 
spiral ornamentation of Neritopsis Philea, and is devoid of the thick radial costa 
so characteristic of N. Bajocensis. The “rampe postérieur,” however, is scarcely 
developed in this variety, and the ornamentation generally is finer. Occasionally 
a specimen which corresponds almost exactly with d’Orbigny’s figure and 
description may be found in the Concavus-bed. To these the name N. Philea may 
be applied without hesitation. If it is desirable to recognise the variety I would 
suggest Neritopsis Philea, var. Abbas. 


274. Neriropsts varicosa, Morris and Lycett, 1851. Plate XXVIII, figs. 1a, 16, 1c. 


1851. Nerirorsis varicosa, Morris and Lycett. Great Ool. Moll., pt. i, p. 106, 
pl. xi, figs. 20, 20a; pl. xiii, 


fig. 5. 
1854. — — — Morris, Cat., p. 265. 
Description : 
Height of a full-sized specimen 5 . 135 mm. 
Width ‘ ; : . 16°5 mm. 


The following is the diagnosis by the authors :—‘‘ Shell neritiform, ovately 
oblong; varices large, longitudinal (about ten in a volution), more or less elevated, 
decussated, with numerous regular, elevated, and transverse (spiral) lines; the 
lines are impressed with extremely fine and dense perpendicular strie; the 
aperture round.” 

Relations and Distribution.—This species is related to N. Bajocensis, from 

4h 
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which it may be distinguished by its uniformly smaller habit, by its more 
transverse shape, and by the fact that the longitudinal (7. e. radial) varices are 
relatively larger and extend across the entire body-whorl. But, as noted by the 
authors, the varices vary much in magnitude, so that in some specimens they are 
nearly obsolete. Under these circumstances the shells are not easily distinguished 
from Neritopsis, ef. decussata, Minster. 

Although regarded by Morris and Lycett as a Great Oolite species, I am 
somewhat doubtful of the occurrence of Neritopsis varicosa in the Great Oolite 
of Minchinhampton. On the other hand, it occurs not unfrequently in the Oolite 
Mar! of the Cotteswolds, and more rarely in the Pea-grit. 


275. Nerivopsis, ef. pecussata, Minster, 1844. Plate XXVIII, figs. 5a, 5b, 5c. 


1844. Narioa pecussara, Miinst. Goldfuss, Petref. Germ., pl. excix, fig. 10. 
As a species from the Coral Rag. 
1852. NeEriropsis pEcussata, Miinst. D’Orbigny, Terr. Jur., vol. ii, p. 227, 
pl. ecci, figs. S—10. 


The species described above (N. varicosa) gradually shades off into cancellated 
forms such as those figured in the accompanying plate. I might also refer to 
Neritopsis cancellata, Moore (‘ Quart. Journ. Geol. Soc.,’ vol. xxii, p. 548, pl. xv, 
fig. 20), and to some of the forms described under N. Guerrei, Héb. and Desl. (‘ Bull. 
Soc. Linn. Norm.,’ vol. v, p. 185, pl. i, fig. 4). Cancellated forms of this kind seem 
to occur on more than one horizon. There are two specimens from the ‘‘ Base- 
bed ” at Lincoln, one of which is figured in the accompanying plate. The aperture 
is somewhat more angular on the columellar side than usual. 


276. NeERITOPSIS INCISA, sp. nov. Plate XXVIII, fig. 2. 


Description : 

Height . : ‘ : . 125 mm. 
Width ‘ - ' : . 16 mm. 

Shell transversely ovate-oblong; spire extremely few-whorled and very low. 
Body-whorl relatively enormous, with a somewhat flattened posterior area. The 
ornaments consist of about ten or twelve extremely rugose radial ribs, irregularly 
developed and divided by deeply-cut sulci. These are decussated throughout by 
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numerous coarse spiral bands, forming very prominent nodes at the intersections. 
Aperture nearly circular. 

Relations and Distribution.—From Neritopsis varicosa, M. and L., this species 
may be distinguished by its more angular and transverse form, by the almost 
aborted spire, and by the exaggerated character of the radial coste. It is nearly 
related to Neritopsis Hebertana, d’Orb., and might perhaps be regarded as little 
more than a variety. The spiral belts are more numerous and less salient than 
seems to be the case with d’Orbigny’s species. 

This bizarre form was first noticed in the ‘‘ Base-bed ”’ at Lincoln, whence I 
have obtained some characteristic specimens since the one figured on the 
accompanying plate was drawn. A single specimen from the Nerinca-bed in the 
Pea-grit at Crickley. 


277. Nerivopsis, cf. HEBERTANA, @’Orbigny, 1852. Plate XXVIII, figs. 3a, 3b, 3c. 


1852. Neriropsts Hepertana, d’Orbigny. Terr. Jur., vol. ii, p. 221, pl. cece, 


figs. 1—4. 
Description : 
Height. ‘ : ; . 12°5 mm. 
Width : : : . 15mm. 


Shell transversely oblong, angular, thick; spire very short, composed of two or 
three angular and rugosely ornamented whorls set in a sutural hollow, and 
developing into a relatively enormous body-whorl, which is transversely oblong 
and very angular. Four extremely prominent spiral bands are decussated by 
radial coste of nearly equal strength; the points of intersection are marked by 
nodes which must have been extremely spinous. Aperture subcircular and wide, 
but not sufficiently preserved in the available specimens for correct diagnosis. 

Relations and Distribution.—There is something in this form not exactly lke 
Neritopsis, and yet on the whole I think it must be regarded as an extremely rugose 
relative of Neritopsis Hebertana. There are two specimens from Stoford (North 
Dorset), and I have seen two more, which are stated to have come from the 
Inferior Oolite at Bathford. 
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278. Neriropsis, cf. sutcosa, d’ Archiac, 1843. Plate XXVIII, fig. 4. 


1843. ?Nerira suncosa, d’Archiac. Meém. Soc. Géol. France, vol. v, pt. 2, p. 377, 
pl. xxviii, fig. 10. 
1851. Neriropsts sutcosa, d’Archiac. Morris and Lycett, Great Ool. Moll., 
pt. 1, p. 59, pl. xi, fig. 12. 
1884. = — = Cossmann, Et. Bath. (Mém. Soc. Geol. 
France), p. 159, pl. iii, figs. 16—17. 


Attention is called to a specimen from the Nerinza-bed in the Pea-grit of 
Crickley, which has considerable resemblance to this Bathonian species. The 
Inferior Oolite specimen is somewhat squeezed out of shape, but the ornamentation 
is similar to that of N. sulcosa. It might also be regarded as a modified form of 
the fine variety of Neritopsis Philea. 


279. « Neritopsis Lavicata.” Plate XXVIII, fig. 10. 


1885. Nerrropsis (? TurBo) b#vieaata, Phil., pars. Hudleston, Geot. Mag., 
dec. 3, vol. ii, p. 49, pl. ii, fig. 2. 
Non figs. 1, 3, 3a. 


Since the Dogger shell, represented in the accompanying plate, was originally 
figured, evidence has been obtained which renders it probable that this form should 
be separated entirely from Turbo levigatus, Phil. 

A very similar and possibly identical form occurs at Duston in the North- 
ampton Sand. These shells are transversely ovate, globose, and thick, averaging 
22 mm. in height and 26 mm. in width. The very small spire consists of from 
two to three smooth and rounded whorls, the whole shell suddenly expanding into 
an enormous body-whorl, the sutures being rather close. The posterior area of 
the body-whorl is subtabulate, the sides ventricose, and the ornaments consist of 
fine spiral striz decussated by growth-lines. Aperture large and semilunar ; 
character of the inner hip uncertain. 

It cannot be affirmed with certainty that this species really is a Neritopsis. The 
Duston shells seem related to a very large form of Natica or Ampullina, which occurs 
in the Lincolnshire Limestone, and which I have hitherto considered as being 
identical with Natica cincta (Leckhamptonensis). On the whole, ‘ Neritopsis 
levigata’’ cannot be regarded as an established species. 
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Family—TURBINIDAL. 


*¢ Shell spiral, turbinated or pyramidal, nacreous inside ; operculum calcareous 
and pauci-spiral, or horny and multispiral.’—S. P. Woopwarp. 

The above diagnosis includes the Turbinide, Trochidw, and Delphinulide of 
other authors, and, as far as Jurassic fossils are concerned, where the nacreous 
layer is generally destroyed and opercula hardly ever to be found, cannot be 
followed very closely. 

The withdrawal of Amberleya and the so-called “ Littorina ” reduces the number 
of shells remaining to be considered under this family. These are for the most 
part small. Whatever generic names are adopted, we recognise two groups, viz. 4 
group of smooth and a group of richly sculptured shells. 


Grour I.—Smooth Shells. 


The smooth and generally small Turbinidz of the Jurassic Rocks have been 
variously classified. The following are amongst the genera which have been 
invoked: Ataphrus, Crossostoma, Chrysostoma, Monodonta, Pleuratella, Plocostylus, 
Rotella, Teinostoma, Trochopsis, Trochus, and Turbo. 

In the Inferior Oolite of this ‘country I think that the smooth Turbinidz may 
be focussed, provisionally at least, under three genera. Apart from one or two 
forms which it may be convenient to arrange under Turbo (Section 1), the rest of 
the shells exhibit a sequence from the most depressed form—Crossostoma Pratti, 
to the most acutely trochiform Monodontoid, viz. Ataphrus Acis. Mr. Tawney, it 
may be remembered, only recognised two species in his ‘ Dundry Gasteropoda,’ 
viz. “ Monodonta” levigata, Sow., and “ Monodonta” Acmon, a’ Orb. 


Genus—Crossostoma, Morris and Lycett, 1851. 


** Shell thick, twrbinated, smooth, somewhat depressed or rotelliform ; whorls 
more or less flattened, few; apex of the spire obtuse, depressed; aperture nearly 
circular, entire ; the columella forms at its base a simple prominent obtuse tooth ; the 
outer lip is smooth ; there is no umbilicus. . . . .’—Morris ano Lycerr. 

Lycett, in notes and corrections to the ‘Supplement,’ p. 153, withdrew 


346 GASTEROPODA OF THE INFERIOR OOLITE. 


Crossostoma discoidewm and C. heliciforme, which he finally regarded as adult and 
discoidal forms of smooth ‘* Monodontas,” leaving only Crossostoma Prattii as the 
representative of the genus. This fossil was said to have come from the Inferior 
Oolite near Bath. I have not succeeded in obtaining a sight of the type. The 
genus is held to include Crossostoma (Delphinula) reflerilabrum, d’Orb., from the 
Lias. 


280. Crossostoma, sp.; cf. Crossostoma Prattii, Morris and Lycett, 1851. Plate 
RAVI Ges. 17 a2 17 5. 


1851. Crossostoma Prarrri, Morris and Lycett. Great Ool. Moll., pt. 1, p. 72, 
pl. xi, figs. 21, 21a. 


Cf. also Roretna Macrostoma, Stoliczka. Hierlatzschicten, p. 178, pl. iii, fig. 5. 
Trrnostoma Nrumayrt, Gemmellaro. Faune Giuresi, &c., p. 344, pl. xxvii, 
figs. 15, 16. 


Description.—Shell thick, nearly twice as wide as high, discoidal ; spire greatly 
depressed. The width of the figured specimen is 15 mm., and of a smaller one, 
which I possess, 10 mm. The body-whorl is essentially rotelliform, the aperture 
small and circular, and there is a considerable thickening towards the columellar 
extremity. 

N.B.—There is no umbilicus, as might possibly be inferred from the figure. 

Relations and Distribution.—The probable relations of this very discoidal shell 
are indicated in the list of references. It may be Crossostoma Prattii, but if so the 
figure in the ‘Great Oolite Mollusca’ is not sufficiently discoidal. The form is 
very rare. The figured specimen is a brown ferruginated fossil, suggestive of 
Dundry or of some of the Dorset beds. Another specimen in my collection is 
from the Pea-grit of Crickley. This is much smaller, and altogether more repre- 
sentative of C. Prattii, as far as one can judge of that species. 


Genus—Arvarurus, Gabb, 1869. 


The bulk of the smooth ‘ Monodontas’’ remain to be described, and the 
question for consideration is—under what genus? Monsieur Cossmann, in his 
excellent memoir on the ‘ Bathonian’ in France, adopted the genus Ataphrus. He 
attached much importance to the presence of a columellar furrow in the species 
thus classified by him. Certainly, in the majority of the smooth “ Monodontas ”’ 
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of our Inferior Oolite this feature of a columellar furrow is greatly subordinate 
to the columellar callosity which generally culminates in a sort of denticle— 
the small tubercle of Gemmellaro’s genus Plocostylus. This feature was especially 
recognised by d’Orbigny in his description of Trochus Belus and Trochus Acmon, 
the former of which was regarded by Gabb as typical of his genus Ataphrus. 

On the whole, it would seem that Gemmellaro’s genus Plocostylus, slightly 
modified, would embrace the depressed forms of the smooth ‘‘ Monodontas ’’ more 
correctly than Ataphrus. But it is desirable to place the trochiform as well as the 
turbinate “‘Monodontas” under one genus. This view was adopted by Messrs. 
Hudleston and Wilson in their ‘ Catalogue of British Jurassic Gasteropoda.’ 
Notwithstanding certain difficulties, to which allusion has been made, a similar 
arrangement is adopted in this Monograph. ‘The following diagnosis, although 
somewhat different from that of Gabb, relates more especially to the fossils of the 
Inferior Oolite described below. If this diagnosis is inapplicable to Ataphrus, we 
must look for another generic name. 

Shell thick, smooth, and generally small, turbinate or trochiform, imperforate ; 
spire obtuse and often much depressed. Body-whorl relatively large, base more or less 
flattened, aperture subcircular and restricted. The coluwmellar lip is very short and 
much incrusted, so that the thickening usually assumes the form of a small blunt denticle 
towards the extremity of the columella. Growth-lines extremely fine and close. 

The above diagnosis possesses many of the characteristics of Plocostylus, but 
is more comprehensive, since it includes trochiform species, such as Ataphrus Acis. 
In fact, as far as the Inferior Oolite is concerned, it comprises a regular ascending 
sequence from ovulate to trochoidal forms. The question of texture is important in 
defining the genus. In certain matrices these shells present a glabrous appearance, 
due to the extreme fineness of the growth-lines, which very often are invisible. The 
glabrous surface, the blunt and obtuse character of the apical region, the full 
whorls, and the closely fitting suture are distinctive features, quite as much as the 
columellar callosity, or the furrow with which it is associated. 

In assigning specific names I have endeavoured in nearly all cases, even at the 
risk of stretching a point, to make use of those already in existence, and of these 
there is a plentiful supply. It need scarcely be said that forms intermediate to 
those named also present themselves, and are not easy to allocate. There does not 
seem to be any special relation between the species and the horizon. 
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281. Arapurus, cf. Lucipus, Thorent, 1839. Plate XXVIII, figs. 18a, 18d. 


1839. (Rorenia) Luctpa, Thorent, sp. Fide Cossmann, Etage Bath., p. 277, 
pl. vii, figs. 1, 2. 
Cf. also PLocostynus Typus, Gemmellaro. Faune Giuresi, p. 346, pl. xxviii, 
figs. 1 and 2. 


The specimen from the Oolite Marl of the Nailsworth district, figured in the 
accompanying plate, is unique as far as my collection goes. It has a basal 
diameter of 13 mm.; ratio of width to height as 10: 7. There is the possibility 
that this may be nothing more than a megalomorph of Ataphrus heliciformis, 
M. and L. D’Orbigny’s figure of Trochus lucidus (‘T. J.,’ ii, pl. ecexiv, figs. 5—7) 
differs from that given by Cossmann. 


282. ATAPHRUS HELICIFORMIS, Morris and Lycett, 1851. 


1851. ? Crossostoma HELICIFORME, Morris and Lycett. Great Ool. Moll. pt. 1, 
p. 73, pl. xi, fig. 8. 
1863. Monoponra nELicrrormis, Morris and Lycett. Lycett, Suppl., p. 123. 
Cf. also — ovutata, Héb. and Desl. Foss. Montreuil-Bellay, p. 58, 
pl. ii, fig. 9. 


Bibliography, §'c.—Although originally described as a fossil of the Great Oolite, 
the authors noted that C. heliciforme occurred in the middle division of the Inferior 
Oolite at Leckhampton. Monodonta ovulata seems to occupy an intermediate 
position between this form and the more abundant Ataphrus levigatus. 

Description.—In the majority of the specimens the basal diameter is about 10 mm. 
or rather less ; ratio of width to height as 4 : 3, being slightly less depressed than 
Ataphrus lucidus. 

The following is the original diagnosis :—“ Shell smooth, turbinated, some- 
what depressed: spire small, but little elevated; whorls rather convex ; aperture 
elliptical.” 

Relations and Distribution.—More depressed than Ataphrus levigatus, less so 
than the preceding species. Occurs at Stoford in Dorset, but principally in the 
Oolite Marl of the Cotteswolds, and in the Parkinsoni-zone of Aston and Not- 
grove. 
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283. ATAPHRUS LavIcaTUs, Sowerby, 1818. Plate XXIX, fig. 5; and variety ap- 
proaching A. Betus, d’Orb., fig. 6. 


1818. Nerrra tavieata, Sowerby. Min. Conch., pl. cexvii, fig. 1. 
1853. Monoponta tavieara, Sow. Lycett, Proc. Cotteswold Nat. Club, vol. i, 


Deals 
1854. — — — Morris, Cat., p. 258. 
1873. _ _ — Tawney, Dundry Gasteropoda, p. 34 (26). 


1885. Turzo (Monoponta) tavieatus, Sow. Hudleston, Geol. Mag., dec. 3, 
vol. ii, pl. ii, fig. 6. 
Cf. also Monoponta ovunata, Héb. and Desl. Op. cit. 
Currsostoma ovunata, Héb. and Desl. Laube, Gast. Br. Jura yon Balin, 
p. 18, pl. ili, fig. 3. 


Bibliography, §¢.—Sowerby’s figure is far from being characteristic, as he 
remarks that ‘‘ the specimens do not exhibit the columella.” Had this been other- 
wise he would hardly have taken his fossil for a Nerite. Mr. Tawney thought that 
Sowerby’s type was in the Bristol Museum, With reference to this point Mr. 
Wilson, the present Curator, wrote in 1893, ‘* The types do not appear, after all, to 
be at Bristol. Our tablet of specimens, so classed, probably gives a good exem- 
plification of Sowerby’s species.”’ With this latter remark I quite agree; in the 
majority of these specimens the denticle is conspicuous. 

Description : 

Width or basal diameter 5 : 12—14 mm. 
Width to height : ; : 5:4. 

Shell globular, smooth and thick; spire moderately depressed; number of 
whorls about four; last whorl ventricose, with sometimes a slight posterior 
flattening ; sutures close. Aperture circular and small, with a strong columellar 
callosity or denticle, associated in some cases with a faint columellar furrow or pit. 

Relations and Distribution.—This is the most common form of Ataphrus in the 
Inferior Oolite, and may be regarded as the representative of the turbinate section, 
where the spiral angle, as far as it can be determined in such obtuse shells, exceeds 
90°. There is considerable variety ; or, what amounts to the same thing, we are 
content to place a certain range of forms under one specific designation. These 
differences are greatly accentuated by the state of preservation, which varies 
considerably according to the nature of the deposit. 

The finest and most characteristic specimens occur at Dundry; but it is to be 
met with, more frequently perhaps on a low horizon, in many parts of the Inferior 
Oolite from Dorset to Yorkshire. 

Variety in the Lincolnshire Limestone. Cf. Trocuus Brus, d’ Orb., ‘ Terr. Jur.,’ 
vol. ii, p. 283, pl. ececxv, figs. J—12. 
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This variety (see Pl. XXTX, fig. 6) is smaller and slightly less depressed than 
average specimens of Ataphrus levigatus. It is, I have no doubt, the form 
identified (‘ Quart. Journ. Geol. Soe.,’ vol. ix, p. 326) as Trochus Belus from Ponton. 
Extremely abundant also at Weldon. ‘The denticle is usually more conspicuous 
than in the accompanying figure, where indeed it is scarcely noticeable. 


284, ATAPHRUS OBTORTUS, Sp. nov. Plate XXIX, figs. 7 and 8. 


Description : 

Width or basal diameter’. : . 1O0—14 mm. 
Width to height . ne Osos 

Shell smooth, thick and gibbous ; spire inedoratcly depressed, and consisting of 
about four or five whorls, of which the penultimate exhibits a remarkable bulge in 
the anterior portion. Aperture circular and small, with a thick denticle on the 
columella, succeeded anteriorly by a shallow pit. 

Relations and Distribution.—In many places where Ataphrus levigatus occurs 
this form may also be noticed, though in fewer numbers. It is probably nothing 
more than a gibbous variety of the common form. I recognise specimens of 
Ataphrus obtortus from Dundry, Beaminster, Mapperton, Stoford, and also from the 
Parkinsoni-zone of Burton Bradstock; also in the Dogger. The interest consists 
in the fact that this species gradually shades off into less depressed forms, which 
are difficult to separate from gibbous varieties of At. Aemon. 


985. Arapurus Lapapyst, d’ Archiac, 1843. Inferior Oolite varieties. Plate XXIX, 
figs. 9 and 10. 


1843. Trocuvs Lapapyet, d’Archiac. Mém. Soe. Géol. France, vol. v, pt. 2, 
p- 379, pl. xxix, fig. 2. 

1850. Turzo Lazapyet, d’Arch. D’Orbigny, Prod., i, p. 301. 

1851. Monopvonra Lapapyert, d’Arch. Morris and Lycett, Great Ool. Moll., 
pt. 1, p. 68, pl. xi, fig. 2; and var., fig. 11. 

1884. Avapurus Lazapyer, d’Arch. Cossmann, Etage Bath., p. 279, pl. vii, 


figs. 5—8. 
Cf. also 2? Monoponta Lavicata, Miinst. Goldfuss, Petref. Germ., pl. excv, fig. 5. 
Curysosroma Acmon, Laube (non d’Orb.). Gast. Br. Jura von Balin, p. 13, 
pl. iii, fig. 2. 


Turzo (Monoponta) Lzviaatus, Sow. ; var. BELLULATA, Bean. Hudleston, 
Geol. Mag., dee. 3, vol. ii, p. 53, pl. ii, 
fig. 4. 
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Bibliography, §c.—Our Inferior Oolite specimens appear somewhat more 
elongated than the Bathonian types, yet not so dissimilar but what they may be 
referred to d’Archiac’s species. ‘ Nerita” bellulata, Bean, which I include here, 
is perhaps more close to Monodonta papilla, H. and D. (‘ Foss. Mont.-Bellay,’ p. 59, 
pl. im, fig. 1). Im fact, At. Labadyei, At. papilla, and At. Acmon have at least this 
feature in common, viz. that they are smooth trochiform shells, where the height 
and width are about equal. 

Description : 

Height of full-sized specimens. : . 15 mm. 
Width, about . : : c . 15—16 mm. 

Shell conoidal, subturbinate, smooth, tolerably thick. Spire elevated, the apex 
very obtuse. Whorls about six, subconvex and prominent, standing out well from 
the suture. The body-whorl is large, slightly depressed posteriorly, rounded at 
the angle, and subconvex in the base. Aperture restricted and almost circular, 
with a moderate columellar denticle, succeeded anteriorly by a very shallow sulcus 
or pit. 

Relations and Distribution.—Distinguished from At. Acmon by the prominence 
of the whorls. At. Labadyei, and the varieties therewith included, are also more 
widely distributed throughout the Inferior Oolite. 

Although in the main a Great Oolite species, At. Labadyei occurs in the Lower 
Division of the Inferior Oolite both in Dorset and in the Cotteswolds. It also 
occurs in the Clypeus-grit and in other localities and horizons; whilst in the 
Dogger it is represented by the var. bellulata, Bean. N.B.—Should there be any 
disposition to challenge the identification of At. Labadyei as an Inferior Oolite 
species, I would suggest that the forms from the Lower Division be classified as 
Ataphrus bellulatus. 


286. AtapHrus Acmon, d’Orbigny, 1850. Plate XXIX, figs. 11 and var. fig. 12 ; 
var. approaching Ataphrus papilla, 
H. and D., fig. 13. 


1850. Trocuus Acmon, d’Orbigny. Prod., i, p. 265. 

1852. — — _ Terr. Jur., vol. ii, p.278, pl. ecexiv, figs. 1—4. 

1873. Monopvonta Acmon, d’Orb. Tawney, Dundry Gasteropoda, p. 35 (27). 

1884. Atapurus Acmon, d’Orb. Cossmann, tage Bath., p. 281, pl. vii, figs. 9, 10. 
Cf. also — Heserri, Piette. Cossmann, op. cit., p. 281, pl. xvii, figs. 43, 44. 


Bibliography, §c.—This is essentially a Bajocian form, the types being from 
Bayeux and Porti-en-Bessin ; also abundant at Sully; all places where the fossili- 
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ferous beds are on the horizon of the Upper Division of the Inferior Oolite. M. 
Cossmann records it as Bathonian on the strength of a single specimen. 
Description : 
Height of a large specimen : : . 13 mm. 
Width, the same : > fd mm. 

Shell smooth, almost polished, height ind Trice in most cases nearly equal ; 
spire convex with a very obtuse apex, sutures close. Number of whorls about five, 
convex, but not salient. Body-whorl large, more than half the entire height, 
smooth, convex, but pinched in towards the basal angle; base smooth and rather 
flat. Aperture circular and small, columellar denticle well developed, and 
situated near the anterior extremity. 

Variety (fig. 12) —This represents a form very abundant in the Parkinson- 
zone at Burton Bradstock, which has an average height of about 10 mm., the 
height being sometimes equal to, sometimes in excess of the width. It also 
possesses the ordinary characters of At. Acmon, except that the spiral angle is 
even more obtuse, and that it is very gibbous owing to the sudden change in 
that angle immediately below the apical whorls. There are also other and 
narrower varieties leading up to Ataphrus Acis. 

Relations and Distribuiion—There are some differences between the very 
variable species Just described and the typical Normandy shell. Not to multiply 
names, I include a considerable series under Ataphrus Acmon, which in this case 
must be considered as representative of rather than identical with d’Orbigny’s 
species. The horizon on which these English shells occur is, however, the same 
asin Normandy. They may be distinguished from Ataphrus Labadyei by the close- 
ness of the sutures and the want of convexity in the whorls, besides other points. 

Ataphrus Acmon is tolerably abundant in the Upper Division of the Inferior 
Oolite, and notably at Burton Bradstock. A narrow variety approaching 
Ataphrus Acis occurs in the Upper Trigonia-grit of Cold Comfort. A small and 
wide-based variety (fig. 15) occurs at Hook Norton. 


287. Arapurus Acts, d’Orbigny, 1850. Plate XXIX, fig. 14. 


1850. Trocerus Acts, d’Orbigny. Prod., i, p. 265. 


1852. — — —_ Terr. Jur., vol. ii, p. 277, pl. ccexiii, figs. 13—16, 
1873. ‘“Trocuus Ispersont,” Morris and Lycett. Tawney, Dundry Gasteropoda, 
p. 38 (25). 


Bibliography, §c.—The remaining shells of this group may be roughly gathered 
under Tvochus Acis, which occurs in the same localities and on the same horizon as 
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the last-named species. It is true that d’Orbigny described his shell as being 
formed of a regular angle, whereas our shells have an obtuse apex with a mean 
spiral angle under 50°. But on examining a series of Normandy specimens (Sully) 
referred to Trochus Acis, I find that the apex is in all cases extremely obtuse. 
Hence it would seem that in this respect, d’Orbigny’s figure is misleading. 

The Bristol Museum contains several specimens from Dundry, which Mr. 
Tawney referred provisionally to T'rochus Ibbetsoni, Morris and Lycett (‘ Great 
Oolite Moll., pt. 1, p. 62, pl. x, figs. 4, 4a). At the same time he remarked 
that their texture and aspect seemed to connect them with Monodonta levigata, 
Sow., a supposition which there is little doubt was correct. The question as to how 
far Trochus [bbetsoni and Ataphrus Acis represent the same species still remains for 
consideration. 


Description : 
Average height about : : : 12 mm. 
Width about : : : : 10 mm. 
Mean spiral angle about ; 50°. 


Shell obtusely trochoid, smooth, rather AveRe number of whorls five or six. 
The body-whorl is about half the entire height, int slightly convex, and making 
a blunt angle at the periphery. Base nearly flat; aperture small and circular, with 
a slight denticle towards the end of the columella, succeeded anteriorly by a shallow 
pit or furrow. 

Relations and Distribution.—This is the narrowest and most trochoid of all 
the smooth ‘‘ Monodontas.”. It also shows a feebler development of the denticle— 
the “tubercle” of Gemmellaro. By a widening of the spiral angle it passes into 
Ataphrus Acmon, and there are intermediate forms. Afaphius Acis is essentially a 
fossil of the Upper Division of the Inferior Oolite, occuring somewhat rarely at 
Burton Bradstock, and also at Dundry. Typical forms are probably not found 
outside the Dorset-Somerset district. 

Variety in the Lincolnshire Limestone (Trochus Ibbetsoni, M. and L.), height 
about 7mm. ‘These small shells, chiefly from Weldon and Ponton, are not in good 
preservation. The proportions are about the same as in Ataphrus Acis, of which 
species they are most likely a variety reduced in size, as is the case with so many 
of the Gasteropods of the Lincolnshire Limestone. I think that analogous repre- 
sentatives of At. Labadyei and At. Acmon also occur in this formation. 

N.B.—Morris, in his paper on the ‘ Lincolnshire Oolites”’ (‘ Quart. Journ. Geol. 
Soce.,’ vol. ix, p. 326), quotes Trochus Acis, and not Trochus Ibbetsoni, from Ponton. 
On the other hand, Mr. Etheridge (Judd, ‘Geology of Rutland,’ p. 283) gives 
Trochus Ibbetsoni 1m his catalogue of: Lincolnshire Limestone fossils, and not 
Trochus Acis. 


354 GASTEROPODA OF THE INFERIOR OOLITE 


*¢ TURBO.” 


A certain number of smooth turbinate forms are classed provisionally under 
Turbo. 


288. Turso tavicatus, Phillips, 1829 


1829 and 1835. Turso tavieatus (NeRira pHvreara, Sow., Min. Conch.), Phillips. Geol. 
Yorks., pt. 1, pl. xi, fig. 31; and 38rd 
edit. (1875), p. 380, pl. xi, fig. 31. 
1885. Nerrrorsis (? TurBo) ta#vieaTa, Phil., pars. Hudleston, Geol. Mag., 
dee. 3, vol. ii, p. 49, pl. ii, fig. 3. 
Cf. also ? Turzo earezosvs, d’Orbigny. Terr. Jur., vol. ii, p. 342, pl. eeexxx, figs. 1—3. 
? Monoponta taviaata, Thorent. Morris, Cat., p. 258. 


I must refer to my remarks in the ‘Geol. Mag.’ restricted to var. B. See 
also antea, p. 344, with reference to “ Neritopsis levigata.” It still remains a 
matter of doubt what the Phillipsian species may be. The specimen from the 
York Museum, figured in the ‘Geol. Mag.’ (vol. cit., pl. ii, fig. 3) is, perhaps, the 
nearest, but the system of undulating spirals seen in that specimen on close in- 
spection is rather puzzling. I have in my own collection a similar but smaller 
fossil from the Dogger, where such spirals are not noticeable. 

? Variety from the Lincolnshire Limestone, Pl. XXIX, fig. 1. 


Height . : = : 6°5 mm. 
Width , , : : 75 mm. 
Spiral angle (cogulan) ; 90% 


Shell smooth, turbinate, oblique, not mmbilieatede spire 2 subdaprasaad apex 
sharp. Number of whorls about five, smooth, tumid, and well marked off by the 
suture. Body-whorl fully two-thirds the entire height, regularly convex, large and 
without ornament other than broad growth-lines. Aperture wide and circular, 
with a rather thin outer lip, and an excavated and slightly encrusted columella, 
which carries no denticle, but is scored by a double furrow. 

Although there is a superficial resemblance to the turbinate forms described 
above under Ataphrus, there are several indications which point to a different 
genus. ‘Thus the apex is sharp, not obtuse, the spire regular, the sutures are 
impressed, and the texture, as shown by the broad growth-lines, is coarse. 
In a second and smaller specimen which I possess these lines exhibit colour- 
markings. The aperture is wide, and there is no actual denticle. 


TURBO. 355 


289. “* Turgo paLupiNorpEs.” Plate XXIX, fig. 2 


Description : 


Height : : ; : . 10°5 mm. 
Width . : ‘ : ; . 10°5 mm. 
Mean spiral angle : 5 , alOr. 


Shell smooth, conical, turbinate, imperforate ; substance rather thin. The apex 
is rather obtuse, with a change in the spiral angle about the third whorl. Total 
number of whorls six or seven, convex, and well marked off by the suture; without 
ornament, and rather glabrous, though fairly wide growth-lines are visible in some 
portions of the shell. The body-whorl slightly exceeds one-half of the total height, 
and is regularly convex throughout, with a full and rounded base. Aperture fairly 
wide and circular, outer lip thin; columella excavated, but only moderately 
encrusted, and marked by a narrow sinuous furrow. 

It is not intended that this form, though figured, should take rank as a species 
until we know something more of its true relationships. The aperture is more 
circular than in Bourguetia ; at the same time the shell is very thin for a Turbo, 
whilst the sutures are rather too close for a Paludina.' A single specimen, 
presumably from the Concavus-bed of Bradford Abbas. 


290. Turso (? ArapHRus) LINDECOLINUS, sp. nov. Plate XXIX, figs. 3 and 4. 


Description : 


Height é : : ‘ 9 mm: 
Width : ; 5 : . 75 mm. 
Mean spiral angle : , 55°—60°. 


Shell conical, turbinate, rather thick, not umnbilieatede spire shghtly obtuse. 
Number of whorls six, smooth, convex, and well marked off by the suture. The 
body-whorl is about half the entire height, smooth, regularly convex, and with no 
other indication of ornament than curved growth-lines ; basal angle rounded, base 
full and smooth. Aperture subcircular and rather small; outer lip thin and 
semilunar ; columella short and inclined to be straight, with a moderate callus, and 
in some specimens a slight columellar furrow. 


1 N.B.—There is a bed in the Chipping Norton district, somewhere about the junction of the 
Inferior and Great Oolites, which yields a species of Paludina in considerable quantities. 
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N.B.—The figured specimen does not exhibit these latter features distinctly. 

Relations and Distribution.—This very commonplace little shell seems to differ, 
as far as I can judge, from any species in the Inferior Oolite, though it may 
resemble some of the smooth Turbos recognised in the Lias. Notwithstanding 
the absence of any well-defined denticle, the character of the aperture rather 
reminds one of Ataphrus. 

Not very uncommon in the ‘‘ Base-bed” at Lincoln. 


Grour IL.—Sculptured Shells. 


One of the most difficult problems which present themselves for solution in 
Jurassic paleontology is the correct generic classification of the numerous members 
of the Turbinide coming under Group II. Except as regards the genus Tvochus, 
which is undoubtedly represented in considerable numbers, the identification of the 
modern genera, Monodonta, Turbo, Delphinula, &c., is to acertain extent empirical. 
I have always had an objection to the acceptance of Monodonta, but there is safety 
in Turbo as a general term, which may be held to include various sections by some 
recognised as distinct genera. Delphinula, too, has had its advocates, and many 
species of Jurassic Turbinide have from time to time been thus classified. lifes 
then, I continue to use the genus Monodonta for Jurassic shells, it is only in a 
conventional sense, as Turbo would do just as well. For the same reason no 
diagnosis is offered either of Monoponta, Turso, or DELPHINULA. 


291. Monoponta pisouitica, sp. nov. Plate XXIX, fig. 17 and P fig. 18. 


Description : 
Height ‘ : : j . 4mm. 
Width : P : : . oso. mm. 
Spiralangle . : ‘ 2 Go:; 


Shell trochiform, thick, imperforate; apex rather obtuse, spiral angle regular. 
Number of whorls about five; the apical ones are smooth and round, the remainder 
flat, and ornamented by four tuberculated spirals, which in the body-whorl present 
some differences, the anterior spiral at the angle of the shell having larger 
granulations than the others. Body-whorl subangular and rather more than half 
the total height ; base full, and ornamented with granulated spirals rather finer 
than those at the sides. Outer lip circular; columella nearly straight, and reflexed 
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towards the anterior extremity, so as to produce a denticulated appearance 
succeeded by a kind of notch. 

Relations and Distribution.—Although there is much in this curious little shell 
to remind one of Brachytrema, I think we must regard it as a member of the 
Turbinide. The form (fig. 18) may represent an aged specimen, or possibly 
another species. It bears some resemblance to Monodonta exigua, Lycett (¢ Suppl.” 
p- 22, pl. xliv, fig. 29), from the Great Oolite. 

Monodonta pisolitica is fairly plentiful in the Pea-grit at Leckhampton. 


292. Monoponta Lyetut, d’Archiac, 1843. Plate XXX, figs. 1 and 2; var. 
humilis, fig. 3. 


1843. Monoponta Lye, d’Archiac. Mém. Soc. Géol. France, vol. v, pt. 2, 
p- 380, pl. xxix, figs. 8 and 8a; id., 
var., 8b, 8e. 

1850. Turso Lyrtu, d’Orb. Prod., i, p. 301. 

1851. Monoponva Lyenutt, d’ Arch. Morris and Lycett, Great Ool. Moll., pt. 1, 

p- 67, pl. xi, fig. 4. 


1853. — — —- Morris, Quart. Journ. Geol. Soc., vol. ix, 
p- 326. 

1884. — Lyewut, d’Arch. Cossmann, Htage Bath., p. 271, pl. vii, 
figs. 28, 29. 


Bibliography, §c.— We have the authority of Morris as to the occurrence of 
this well-known Bathonian species in the Lincolnshire Limestone, where the forms 
differ somewhat from those in the Great Oolite of Minchinhampton, and possibly 
still more from d’Archiac’s types. It seems to be an eastern form, being quoted 
from the Bathonian and Bajocian of Hastern France. 


Description : 
Height of average specimen : : a ey aeail, 
Width 4 : : . 7mm. 
Mean spiral angle : ‘ ; ay ox 


Shell turbinate, subumbilicate ; spiral angle fairly regular, but with a flattened 
apex ; sutures wide and canaliculate. Number of whorls four, the two at the apex 
smooth, the other two ornamented with from three to four tuberculated spirals, 
the tubercles having a shallow concave pit on the anterior side. 

The body-whorl is subventricose, more or less carinated, and carries three 
strongly tuberculated spirals on the side, and a fourth, with lesser tuberculations, 
at the angle. Four more tuberculated spirals ornament the base, including the 
umbilical cavity, the margin of which is fringed by the one carrying the strongest 
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row of tubercles. The aperture is subcircular, outer lip lunate and crenulated ; 
columella curved, slightly reflexed and truncated. 

Relations and Distribution.—As a rule, specimens from the Lincolnshire Lime- 
stone are smaller, less elevated, and more distinctly tuberculated than those from 
the Great Oolite of Minchinhampton referred to Monodonta Lyelli. But they vary 
also much amongst themselves. A depressed and more carinated form is 
represented in Pl. XXX, fig. 2, and this tendency is further shown in the var. 
humilis described below. 

It is not always easy, when specimens are indifferently preserved, to distinguish 
between Monodonta Lyelli and Turbo Hamptonensis (Inferior Oolite variety). 
Athough for the sake of reference it is convenient to place these in separate 
genera, so as to change the usual names as little as possible, yet practically they 
belong to the same genus. M. Lyelli may generally be distinguished by the more 
gaping suture, less regular form, more carinated body-whorl, and by the more 
irregular character of the ornaments. It seems to be chiefly confined to the upper 
beds of the Lincolnshire Limestone, notably at Ponton, Barnack, and Weldon. 
I think, too, that it may be recognised at Hook Norton. 

Var. hwmilis, Pl. XXX, fig. 3. More depressed than the preceding ; the height 
averages 4 mm., and the width 5 mm. There are four whorls, the apical ones 
very depressed ; the third whorl is angular and subbicarinate, having two spirals, 
of which the upper one only is tuberculated. The body-whorl, more than half the 
entire height of the shell, is large, bicarinate, and furnished with two or three 
spirals, of which the lower one is often plain; the spirals in the base are finer, 
except the last, which encircles the umbilicus with a richly tuberculated demilune. 

Since the number of whorls is the same, this form cannot be regarded as the 
young of M. Lyelli, but rather as a stunted and local variety, which is itself very 
variable, and only partly represented in fig. 3 of the accompanying plate. Most of 
my specimens are from Weldon. 


293. TurBo ‘‘ DEPRESSIUSCULA.” Plate XXX, fig. 4. 


Description: 
Height : : : . 9 mm. 
Width , é 5 (8) Wahaal, 


Shell obtusely conical, subdepressed, umbilicate ; apex obtuse, consisting of 
two smooth and flattened whorls; third whorl bicarinate with two richly 
tuberculated spirals, the tubercles being connected by short axial coste; sutures 
wide and canaliculate. The body-whorl is angular and strongly bicarinate, having 
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three tuberculated spirals, one on the posterior margin, and one on each of the 
carine ; the tubercles of the first and second spiral are connected across the 
sloping part of the whorl by axial coste. Base rather inclined to be flat, and 
ornamented with four spirals which are finely granulated, except the last, 
surrounding the circular margin of the umbilicus, where the tuberculations are 
again larger. The umbilicus is rather wide, and the aperture inclined to be 
circular, but the indications are not clear. 

Apparently related to the more depressed section of M. Lyelli, but differing 
considerably in the ornamentation and shape of the whorls. There is one specimen 
in the Sharp Collection at the British Museum, most probably from Ponton or 
Barnack. A second specimen in my own Collection already shows some difference. 
No others have come under my notice. 


294. Turso “spatTHica.” Plate XXX, fig. 5. 


Description : 
Height ; ; : ; . 45 mm. 
Width 6 : - omm. 


Shell conical, umbilicated, spire elevated, apex obtuse, number of whorls five. 
Toacertain extent this form reminds one of Turbo delphinuloides, V Arch. (op. cit., 
p-. 379, pl. xxix, figs. 3a@—c). Ours is a smaller and more conical shell than 
d’Archiac’s species, but the angular character of the whorls and the thick radial 
cost are points of resemblance. The base is rounded and smooth (radial lines 
alone being visible)—a feature which at once separates M. ‘ spathica”’ from 
M, Lyelli and its relatives. 

Two specimens are known to me, both being from the Lincolnshire Limestone, 
precise locality unknown—probably Ponton, Barnack, or Weldon. 


295. Turso Hampronensis, Morris and Lycett, 1851, Inferior Oolite variety, 
Plate XXIX, figs. 19 and 20. 


1851. Turso Hampronensts, Morris and Lycett. Great. Ool. Moll., pt.1, p. 64, 
pl. ix, fig. 30. 
Cf. also — Burronensis, Lycett. Supplement, p. 100, pl. xlv, fig. 15. 
— (Denparnuna) FuNntcuLatus, Phil., vars. Hudleston, Geol. Mag., 
dee. 3, vol. ii, p. 54, pl. ii, figs. 7 and 8. 
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Bibliography, §c.—In adopting the above name I wish to indicate that a certain 
form is widely, though not abundantly, spread throughout the Lower Oolites, which 
undoubtedly belongs to the group of which the Corallian species, D. funata, Miinst., 
is a member, but yet is not the same species. The question calling for immediate 
decision is, what shall we call this fossil? On the whole, it seems to me that 
Turbo Hamptonensis may be made to cover the ground with the reserve, ‘ Inferior 
Oolite variety.” 

Description.—Height 11 mm., width 10 mm., but variable in this respect ; 
spiral angle 65°. Shell conical, moderately umbilicated. Spiral angle fairly 
regular, but with a flattened apex. Number of whorls usually five, those at the 
apex smooth, the others richly ornamented with tuberculated spiral bands, about 
three in number on the penult and antepenult ; sutures wide and in some cases 
almost gaping. 

The body-whorl is about half the entire height, subventricose, and carries four 
tuberculated spirals on the flank, which is in some specimens somewhat bicarinated. 
Base rounded and studded with tuberculated spirals, of which the lowest, dis- 
tinguished by larger granulations, forms a prominent demilune at the margin of 
the umbilical cavity. The aperture is subcircular, the outer lip thin and 
crenulated ; the inner lip is slightly angular towards the columellar extremity, 
where there is a sort of thickening. 

Relations and Distribution.—The above diagnosis represents a more vigorous 
form than Turbo Hainptonensis, which was described from a single specimen in the 
Great Oolite of Minchinhampton. A still smaller variety is Turbo Burtonensis, from 
the Forest-Marble. Not always to be distinguished from Monodonta Lyelli, 
and intimately connected with Turbo Davoustii, which is probably nothing more 
than an exaggerated and squamose variety. 

Rare in Dorset; occurs at different places and on different horizons in the 
Cotteswolds. Some of the most characteristic specimens are from the neighbour- 
hood of Hook Norton, where it is not always easy to distinguish it from Monodonta 
Lyell, Varieties from the Dogger and Cornbrash of Yorkshire have been figured 
by me in the ‘ Geological Magazine’ (vol. cit.). 


296. Turso (DeLpuinuta) Davoustu, d@’Orbigny, 1850. Plate XXX, fig. 7; and 
var. Lindonensis, fig. 6. 
1850. Turso Davousrtit, d’Orbigny. Prod., i, p. 266. 
1852. _ = — Terr. Jur., vol. 11, p. 344, pl. ecexxxi, figs. 
7—10. 
Bibliography, §c.—This is perhaps the form recognised by Lycett (‘ Proc. 
Cotteswold Nat. Club,’ vol. i, p. 71) as Delphinula funata, Goldfuss, and also by 
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Witchell (‘ Geology of Stroud,’ p. 51) as a fossil of the Oolite-Marl under the same 
name. It belongs to the same group, no doubt, and has another relative in Turbo 
segregatus, H. and D. (‘ Foss. Mont.-Bellay,’ p. 57, pl. ii, fig. 10). N.B.— 
Hitherto I have always quoted D. funata as a fossil of the Inferior Oolite in the 
Cotteswolds on the authority of Lycett and Witchell, but it seems that Turbo or 
Delphinula Davoustii is more suitable. 


Description : 
Height 2 : : : . 13 mm. 
Width ‘ ; : : . 14mm. 
Spiral angle. uo 


The description given by dorky, 1s paicantls near to permit of an 
approximate identification, although there are some differences of detail. 
T. Davoustii may be regarded as a wide-angled and spinulose relative of 
T. Hamptonensis. It is especially characterised by tuberculations which have 
semilunar pits of varying depth on the anterior side (a feature also of D. funata, 
Goldf., and of Turbo | Delphinula] funiculatus, Phil.). The character of the base and 
aperture is also the same, except that the tuberculations are far more vigorous. 

The best specimens are from Bradford Abbas, presumably from the higher 
zones ; it is also found at Horton Hill in the Parkinsoni-zone, but the specimens 
are inferior. There are also, in all probability, inferior specimens on other horizons 
and in other localities of the Cotteswolds. 


Variety Lindonensis (fig. 6). 


Description : 
Height : : : : = Ji mm: 
Width ; 3 : : . 13 mm. 
Spiral angle . ‘ 2 o0n 


Shell turbinate, moderately ceabiceated: The spire is convex and irregular, 
with a gaping suture, especially pronounced in the last whorl. Apex obtuse; 
number of whorls about four, angular and subtabulate, the whole shell being 
conspicuously muricated ; penult ornamented by three or four rows of spinous 
tubercles. 

The body-whorl is somewhat bicarinate, and has on the flank three rows of 
very spinous tubercles, hollowed anteriorly ; the middle row, which is situate at 
the posterior angle, carries the largest spines. Base rounded, and ornamented with 
four or five rows of smaller tubercles. Umbilicus and aperture as in 7. Davoustii. 

Of all the members of the group known to occur in the Inferior Oolite, the 
var. Lindonensis has perhaps the most considerable resemblance to the Corallian 
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Delphinula funiculata, Phil., which I hold to be very much the same as D. funata, 
Goldf. In the looseness of the whorls it also serves to remind us of T. segregatus. 

Occurs rather abundantly in the ‘* Base-bed”’ at Lincoln. Inferior specimens 
in the Oolite-Marl of the Cotteswolds, rare. 


Group related to Delphinula alta, Morris and Lycett (Great Ool. Moll., pt. 1, 
p- @1, pl. ix, fig. 31). 


From a purely biological point of view it is probable that the “species” hereunder 
described are all localised varieties of a generalised form, which might be focussed 
under the general term Delphinula alta—the more so since these variations occur 
on one horizon, and consequently do not in any way mark time. Delphinula alta 
has been quoted as a fossil of the Lincolnshire Limestone by Mr. Etheridge (Judd, 
‘Geology of Rutland,’ p. 282); but whether or not in reference to the strongly 
marked fossils from the base of that formation at Lincoln, figured in pl. xxx, I 
cannot ascertain. 

For this group generally cf.— 

Delphinula serrata, Buvig., ‘ Géol. Meuse,’ pl. xxiv, figs. 26—29. 

— stellata, Buvig., op. cit., pl. xxiv, figs. 37—39. 
— hirsuta, Hug. Desl., MS., Cossmann, ‘ Etage Bath., p. 270, pl. x, 
figs. 42, 43. 


297. DELPHINULA ALTA-BICARINATA, Sp. nov, Plate XXX, fig. 8. 


Description : 
Height 2 : . ; - OQ amm: 
Width : , ~ 12mm: 


Shell irregularly turbinate, umbilicate; apex obtuse, the apical whorls being 
smooth ; number of whorls four; sutural space very wide, almost gaping. The 
penultimate is angular and bicarinate, each angle being marked by a studded belt 
of tuberculations, those in the upper belt are the strongest. 

The body-whorl is large, extremely angular and bicarinate, the carine being fur- 
nished with large squamous tuberculations, strongest in the upper row, the tubercles 
being very hollow. Fine and sinuous radial ornamentation pervades the sides, 
especially,on the posterior area, where it is sometimes wrinkled up into a subsidiary 
carina. The base is much produced, and has three raised spirals, the anterior one 


DELPHINULA. 363 


bordering the umbilical excavation being roughly serrated. The umbilical hollow 
terminates in a true umbilicus of considerable depth. Aperture circular, with an 
expansion of the inner lip, so as to produce a slight projection towards the 
columellar extremity. 

Relations and Distribution.—This form occurs rarely in the ‘‘ Base-bed”’ at 
Lincoln, and also at Stoke Lodge. I possess a specimen, considerably larger than 
the one figured, said to have come from the Inferior Oolite of Rodborough Hill. 


298. DELPHINULA ALTA-ACANTHICA, sp. nov. Pl. XXX, fig. 9; variety, fig. 10. 


Description : 
Height : : : : _ mm: 
Width : ; + LOimm: 


Differs from the preceding chiefly in the more gaping suture, in the freedom 
from bicarination, which is especially marked in the body-whorl ; and, above all, 
in the great size and length of the spinous processes (hollow) on the single carina 
situate at the angle of each whorl. 

Relations and Distribution.—It is just possible that this form may represent 
D. alta, M. and L., under circumstances which permit of its bizarre ornamentation 
being preserved. 

Excellent specimens are occasionally obtained from the ‘ Base-bed” at 
Lincoln. Hitherto I have not noticed this particular form elsewhere in the 
Inferior Oolite. 


DELPHINULA ACANTHICA, var. DEPRESSA, fig. 10. 


Description.—Height 4:3 mm.; width (without spines) 65 mm. Number of 
whorls the same as in the more usual form, but all extremely depressed. The 
penult and body-whorl are flattened out, angular, muricated, and furnished with a 
keel, which produces wide-apart, upturned spines, whose length keeps increasing 
anteriorly until a very salient projection is attained. 

This is the most bizarre of all the forms connected with this group of 
Delphinula. For comparison vide list given supra. It is just possible that 
Euomphalus coronatus, Sow., may be a micromorph, though, if Sowerby’s enlarge- 
ment is to be relied on, that shell is more likely to be a Straparollus. 

Rare in the ‘‘ Base-bed”’ at Lincoln. 
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299. DetpuinuLa (Turso) Bucxmanni, Morris and Lycett, 1851, Inferior Oolite 
variety. Plate XXX, fig. 11. 


1851. Denpainuta Buckmannt, Morris and Lycett. Great Ool. Moll., pt. 1, 
p. 71, pl. v, fig. 8. 
1884. Turso Buckmannt, Morris and Lycett. Cossmann, Etage Bath., p. 265, 
pl. vii, fig. 50. 


Bibliography, §c.—The authors speak of D. Buckmanni as occurring in the beds 
of coarse planking on Minchinhampton Common, though it must be rare, as I have 
never seen any specimens from the Great Oolite except the three in the Jermyn 
Street Museum, one of which is the type. In none of these are there strong indica- 
tions of an umbilicus. Quoted by Cossmann from two localities in the Bathonian 
of France. 

Specimens from the Inferior Oolite show a considerable umbilicus. The 
following relates exclusively to Inferior Oolite specimens, which may possibly 
represent a distinct species. 


Description : 
Height : ; : ; 2 10mm: 
Width ; : : : = Lismm: 
Spiral angle . ; : 5 lle 


Shell turbinate, moderately thick, more or less umbilicated ; the spire, which is 
pointed and conical, occupies about two-fifths of the total height. Number of 
whorls five; the two apical ones smooth, the next two are carinated anteriorly, 
and ornamented with a pair of tuberculated spirals, the points of which are joined 
by thick radial costz ; sutures moderately wide. 

The body-whorl is large, angular, and bicarinate; base full. The primary 
ornaments consist of a tuberculated spiral on the posterior margin, and one on 
each of the carine, these being decussated by a system of thick radial costa, which 
extend from the posterior margin of the whorls across the intercarinal hollow, and 
right across the base to the margin of the funnel-shaped umbilicus; fine spiral 
strize, especially conspicuous in the intercarinal hollow, constitute a secondary 
ornamentation. The aperture is circular, with but little callus on the inner lip. 
The radial costs are sometimes continued over the margin of the umbilicus, which 
varies as to size, being much encroached upon in some of the older shells. 

Relations and Distribution.—If this is really the same as the Great Oolite 
species, the range of D. Buckmanni is considerable. In the Inferior Oolite it has 
only been found, so far as I know, in the Oolite-Marl of the Nailsworth district, 
whence specimens are occasionally obtained. 
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N.B.—The remainder of Pl. XXX is occupied with figures of an interesting 
group of turbinate shells, generally known to me as the Granata-group. This 
group is confined to the Lower Division of the Inferior Oolite, and often to a low 
horizon such as the Opalinus-zone and the lower part of the Murchisonx-zone, but 
is also abundantly represented in the Concavus-bed of Bradford Abbas. 

These depressed and highly ornamented ‘‘ Turbos”’ are characterised by a large 
and infundibuliform umbilicus. Interiorly the aperture is circular, but with a 
subrhomboidal peristome, reminding one greatly of Delphinula, a view which is 
further supported by the character of the umbilicus. Bean seems to have been 
the first naturalist in this country whose attention was drawn to the subject. 
Specimens from the Dogger were sometimes named in his MS. Delphinula 
granata, sometimes Solariwm granatum. Mr. Tawney named a species of this 
group from the Concavus-bed of Bradford Abbas Turbo Shaleri. If, on the present 
occasion, I adopt the double name, it must be understood that ‘ Turbo” is only 
used in a conventional sense, and that to my mind Delphinula is nearer the mark. 
Then comes the question of *‘ species.”’ The relationship of the forms from 12 to 17 
figured in the accompanying plate is obvious, and one might select a much larger 
number of varieties. This is a case where the binomial system of nomenclature 


9> 


is evidently at fault. Whatever specific name is used, in each case the word 
* granata”’ should be understood. 


300. Turso (Detpuinvta) Suateri, Tawney, 1873. Plate XXX, fig. 12. 


1873. Turso Sauer, Tawney. Dundry Gasteropoda, p. 31 (23), pl. ii, fig. 3. 


Description : 


Height 5 . : : By oe) saaan, 
Width : : : : - 125 mm. 
Spiral angle . : > 290952 


N.B.—The largest specimen from Bradford Abbas does not exceed 14 mm. in 
width. Specimens from Dundry, according to Mr. Tawney’s measurements, seem 
to be larger. 

Shell turbinate, widely umbilicate; the spire is regular in some specimens, 
gibbous in others, and ranges from one-third to two-fifths the total height. Apex 
pointed, number of whorls five, sloping easily to a very strong anterior keel, 
which is richly ornamented with rather fine granulations ; in some cases a second 

“keel is exposed in the penult; a fine and almost imperceptible circle of 
granulations also lines the posterior margin. 
47 
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The hody-whorl is large, angular, and sub-bicarinate, the widest part being at 
the upper keel, but the difference in width between the upper and lower keel varies 
considerably. ‘The keels are richly granulated, the granulations in the lower keel 
being smaller, and the whole surface of the shell is covered by an interlacing 
network of spiral and radial striz, the umbilicus being encircled by a row of 
prominent tubercles rather wide apart. Aperture sub-rhomboidal to circular ; 
umbilicus funnel-shaped and deep. 

Relations and Distribution.—There is much variety in the shells classed under 
Turbo Shaleri, chiefly owing to the difference in the amount of exposure in the 
penultimate—thus producing a figure very different to that of the specimen 
selected (fig. 12). It is obviously a member of the Granata-group, especially 
characteristic of the Concavus-bed, Bradford Abbas. Quoted from Dundry by 
Tawney, where specimens seem to be less highly ornamented. 


301. Delphinula, species or variety. Plate XXX, fig. 13. 


The specimen figured in the accompanying plate differs so considerably, both 
from Turbo Shaleri and also from the other members of the Granata-group, 
described below, as to be worthy of notice. The opening of the spiral angle is 
about 115°, the body-whorl is equally bicarinate, and the ornaments are very fine, 
except where a circle of elongated tubercles borders the wide and funnel-shaped 
umbilicus. 

The specimen is believed to be from the Inferior Oolite of the Dorset district 
and is unique. Asa mere name of convenience I would distinguish it as Delphinula 
** densistriata.” In shape, but not in ornamentation, it has some resemblance to 
Turbo Theodori (Goldf., t. 179, 1). 


302. DrLPHINULA SHALERI, VAR. PULCHRIOR. Plate XXX, fig. 14. 


Description : 


Height : : : ; . 2mm. 
Width : . : » 6 mm: 
Mean spiral angle avout : Bci5) 


Shell turbinate, moderately umbilicated, spire faicly elevated, ranging from 
more than one-third to less than one-half the total height; apex flattened, 
apical whorls smooth. Number of whorls five, concave, and ornamented by tuber- 
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culated spirals at the posterior and anterior margins, the interspaces being richly 
interwoven with fine granular ornaments; sutures regular and canaliculate. 

Body-whorl large, subangular and bicarinate, the tuberculated carine being 
equal and approximate ; a granulated spiral belt adorns the posterior margin. The 
tuberculations on the carine are radially elongate, and the entire surface of the 
shell, including the full base, is richly chased with granular spiral ornament. A 
system of radiating tubercles encircles the somewhat restricted umbilicus ; aperture 
circular to subquadrate. 

Relations and Distribution.—Strictly speaking, this may be regarded as a megalo- 
morph of Twrbo (D.) Shalevi, although there are many points of difference. Yet 
varieties classed with T. Shaleri seem to lead up to this form, which occurs in the 
same beds, though more sparingly. Found at Stoford and in the Concavus-bed at 
Bradford Abbas. 


303. DELPHINULA ANGULATA, sp. nov. Plate XXX, figs. 15 and 16. 


Description.—There are two well-marked varieties in this species, an elevated 
form with larger tuberculations (Fig. 15), and a depressed form with finer tubercu- 
lations (Fig. 16). It is to the former and more common variety that the subjoined 
description particularly applies. 


Height ; : ; : = Amin: 
Width : : : : . 14mm. 
Spiral angle . : . 90°—95° 


Shell conical, turbinate, umbilicated ; spire about one-third the total height, 
obtuse, but with a sharp apex. Number of whorls five to six, richly ornamented 
with finely tuberculated spirals at the posterior and anterior margins, the inter- 
vening area being very concave; sutures canaliculate, but not very wide. 

The body-whorl is very angular, owing to the large and equal double keels, 
which are rather wide apart. There is a granulated spiral belt on the posterior 
margin of the body-whorl, and the space between this and the upper keel is very 
concave ; the keels are richly tuberculated, the upper one being rather the stronger ; 
the base is very full and, together with the rest of the shell, spirally striated and 
slightly decussated. The deep and funnel-shaped umbilicus is encircled by a girdle 
of axially-extended tubercles, fairly wide apart. Aperture circular to subquadrate. 

Relations and Distribution.—Distinguished from D. Shaleri and var. pulchrior 
by the very concave whorls, biangular outline, and round or granular character of 
the tuberculations. 

This species is rather widely distributed. The best specimens come from the 
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Opalinus-zone, at Drympton, and from the lowest Murchisonx-zone at Bradford 
Abbas and Halfway House. May be noted in the shell-bed below the Lower 
Limestone at Crickley. It also occurs in the Dogger, and generally in those 
portions which are below the Nerinza-bed, being, on the whole, a fossil character- 
istic of a low horizon. By the gradual rounding of the angles and refinement of 
the ornaments D. angulata passes into the species next described. 


304. De.painuta (Turso) cranata, Hudleston, 1885. Plate XXX, fig. 17. 


1885. Turspo (DELPHINULA) GRaNatus, Bean, MS. Hudleston, Geol. Mag., 
dec. 3, vol. ii, p. 55, pl. ii, figs. 9—12. 


Bibliography, §c-—In the description of this species, two varieties were noticed 
by me. The first of these is more properly D. granata; the second variety 
probably shades off into D. angulata. 


Description : 
Length . : 5 : . 115 mm. 
Width : : é : . 14mm. 
Spiral angle (variable) ‘ : woo" 


Shell turbinate and umbilicate; spire rather more than one-third the total 
height, but variable in this respect, the younger shells being the most depressed. 
Number of whorls in the full-grown shell five, usually flattened towards the apex. 
In those cases where the ornaments of the spire-whorls are preserved, tuberculated 
spirals at the posterior and anterior margins may be noted, but very often adult 
shells (as in the figured specimen) show scarcely any ornament in the whorls of 
the spire. In the more gibbous varieties, where a portion of the base of the 
penultimate is exposed through gaping of the suture, the whorl appears strongly 
carinated. 

Body-whorl large, rounded to subangular and ornamented by a number of 
tuberculated and granular spiral bands. There is generally a compound spiral 
band on the posterior margin; the widest part of the shell is marked by a slight 
carina with conspicuous granulations, below which are other slight keels. The 
base is very full and granulated, the spiral ornaments terminating in a circle of 
tubercles round the deep and funnel-shaped umbilicus. Aperture as in the pre- 
ceding species. 

Relations and Distribution.—This is so variable a species that scarcely any two 
shells are alike. It is more rounded in outline, and the ornaments are of a more 
granular character than is the case with the forms previously described. 

Fairly abundant in the Dogger, D. granata is elsewhere represented by allied 
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rather than by identical forms of the Granata-group ; although, here and there, as 
in the “ Base-bed at Lincoln and also at Leckhampton, there are micromorphs 
which may be taken to represent this species. In my own collection ‘“ D. granata, 
var.,”’ stands for certain forms of this group. One of the most beautiful of these, 
apparently between D. angulata and D. granata, was found by Mr. Wilson in the 
Inferior Oolite, ‘‘ Juniper, Painswick.” 


305. DetpHinuna (Turgo) Sanronis, sp. nov. Plate XXX, figs. 18, 18 a. 


Description : 

Height : : : : > 9 mm: 
Width 5 : : : ; 9'mm: 

Shell conical, turbinate, umbilicated. Spire elevated, spiral angle rather obtuse 
(about 68°); apex smooth. Number of whorls five, slightly carinated, the orna- 
ments consisted of deep-cut granulated spirals, with one median spiral of moderate 
prominence, situate at the angle of the whorl; sutures slightly canaliculate. 

The body-whorl is full and rounded; it carries three granulated spirals 
posterior to the keel which is merely indicated by a spiral of larger granulations ; 
below this are two granulated spirals rather more wide apart. The base is full 
and richly decussated by fine spiral and radial lines, collected into a frill at the 
margin of the variable umbilicus. Aperture suborbicular, with a slight thickening 
of the inner lip. 

Relations and Distribution.—Notwithstanding its narrower spire, smooth 
outlines, and J'wrbo-like character, this form must, I think, be classed with the 
Granata-group, and more especially with D. granata. There are three specimens 
in the Jermyn Street Museum from Santon, in North Lincolnshire. 


Genus—Trocuus, Linneus, 1758. 


Shell conical with an elevated spire, whorls numerous, but slightly convex ; spire 
somewhat pointed ; last whorl keeled or angular; base concave, flattened or slightly 
convex ; aperture rhomboidal ; lip sharp, very oblique; columella curved, more or 
less prominent at its union with the outer lip. 

The species from the Inferior Oolite classed below under V'rochus answer 
fairly to the above diagnosis, though presenting considerable differences amongst 
themselves. They may be roughly separated into three divisions. 
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1. Umbilicated species with a somewhat convex base. These forms seem to 
establish a link with the Delphinulas just described. 

2. Species with a nearly flat base, and mostly without umbilicus = Zizyphinus. 

3. Trochiform shells without umbilicus, some of doubtful nature. 

N.B.—There is a group of small umbilicated Trochi belonging to the first 
division, which I might designate the Sandersii-group. It so happens that Mr. 
Tawney founded this species on a single and rather imperfect specimen from 
Dundry, where probably the form is very rare. In Dorsetshire, however, there is 
a somewhat numerous group of shells, possessing a general resemblance to the 
type of 7. Sandersii, though passing through numerous varieties into something 
very different. The three following named forms are placed in this group. 


306. Trocnus Sanpersu, Tawney, 1873. Dorset variety, Plate XX XI, fig. 1. 


Cf. Trocuus Sanperstt, Zawney. Dundry Gasteropoda, p. 31 (23), pl. ii, fig. 4. 


Description : 
Height ; : . : . 14mm. 
Width ; ; : : Selon mam: 
Spiral angle . : j 68°. 


Shell conical and moderately umbilicated. Spire about half the total height 
and rather obtuse towards the apex. Number of whorls about six; those of the 
spire are concave and marked off by a very wide suture. At the posterior margin 
of each whorl is a circlet of fine tuberculations, whilst the anterior margin is 
keeled and marked with a circlet of larger tuberculations ; radial coste cross the 
intervening hollow. 

The body-whorl is concave above and bicarinate below, the upper carina being 
the most salient; the ornaments are similar in character to those of the spire; 
base moderately convex with decussated ornamentation ; umbilicus deep and 
somewhat funnel-shaped and encircled by a fringe of tubercles. Aperture sub- 
rhomboidal. 

Relations and Distribution.—The single specimen described by Tawney from 
Dundry is narrower than the majority of the Dorset shells referred to this species. 
Nevertheless, these differ among themselves to such an extent that it is not easy 
to say what the type should be. In Dorsetshire 7. Sandersii, i.e. the fossils 
referred to this species seem to occur on a low horizon, chiefly in the Murchisonx- 
zone or at the base of the Concavus-bed. 
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307. TrocHus RUPESTRIS, sp. nov. Plate XXXI, fig. 2. 


Amongst the forms more or less related to T. Sandersii is one from the Irony 
Nodule-bed at Burton Bradstock, which almost merits to be named as a distinct 
species, or at least as a variety. 

Description : 

Height and width ; : : . 15 mm. 
Spiral angle . é ‘ eon: 

The apex is more pointed than in 7’. Sanaa and the outline more regularly 
conical. The chief difference lies in the number and position of the spiral belts ; 
the whorls also are less concave, and the base somewhat fuller, and in some 
specimens the umbilicus is smaller. 

Found sparingly at Burton Bradstock, and a variety at Mapperton. 


308. TrocHUs SYBILLA, sp. nov. Plate XXXI, fig. 3. 
Cf. Trocuus Sepewick11, Miinst. Goldf., Petref. Germ., pl. elxxix, fig. 4. 


Description : 


Height : ; ; . 10mm. 
Width : ; : ; 2 l-oamm: 
Mean spiral angle : (ie 


Shell subconical, angulated, shghtly minnie The spire, which is rather 
more than one-third the total height, is very obtuse at the apex. Number of 
whorls five, well separated by the suture. Close to the posterior margin of each 
whorl is a circle of tubercles, between which and the principal keel the whorl is 
concave and sloping ; the principal keel is richly tuberculated. 

This kind of ornamentation is continued in the body-whorl, which is largely 
biangulated, owing to the development of a lower tuberculated keel, close to the 
basal periphery, base moderately full and decussated with spiral and axial lines. 
Tn addition to the fine spiral lines which pervade the whole shell, there is a system 
of radial costee with posterior deflection. A sweep of elongated tubercles encircles 
the restricted umbilicus. Aperture subquadrate. 

Relations and Distribution.—Differs from T. Sedgwickii, Minst., chiefly in the 
less elevated spire and more stumpy character of the shell generally. In fact, this 
is a somewhat abnormal Trochus, serving to remind us of Delphinula angulata. 
Nevertheless 7. sybilla is related to T. Sandersit. 
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The small variety figured in the accompanying plate is characteristic of the 
Opalinus-zone of Drympton and Haselbury, and probably of other localities. Some 
specimens more conical than the one figured I distinguish in my collection as var. 
conica. There is also a large variety in the Murchisonx-zone of Burton Bradstock 
which comes very near to 7’. Sedgwicku, Mimst. It is just possible that a modifi- 
cation of this species—or species-group—from the Dogger is represented in ‘ Geol. 
Mag.,’ 1885, pl. u, fig. 13. 


309. Trocnus Winwoontl, Tawney, 1873. Plate XXXI, fig. 4 (minor), fig. 5 (major). 


1873. Trocuus Winwoont, Tawney. Dundry Gasteropoda, p. 34 (26), pl. ii, fig. 8. 


Bibliography, §c.—This species was based upon a single specimen in the 
Bristol Museum, the locality being uncertain. The author observed that there 
was some resemblance to Quenstedt’s figure of Tvochus bijugatus (‘ Der Jura,’ p. 
485, pl. Ixv, fig. 9). Since the year 1873, analogous if not positively identical 
forms have been found abundantly in the Concavus-bed at Bradford Abbas, where 
the species exhibits great variety. The form is probably derived from the more 
conical varieties of the Sandersii-group, which is, in the main, characteristic of a 
lower horizon. 

Description, var. minor : 


Height . : : : =~ 2) mams 
Basal width . : : P 5 1S) iaataal, 
Spiral angle . : : 47° 


Shell regularly conical, elevated, more or less umbilicated. Spire acute and 
occupying nearly two-thirds of the entire height. Number of whorls seven or 
eight; these are concave with finely tuberculated keels, not very salient, at the 
posterior and anterior margins, the intervening space being seamed with 
granulated spiral striz somewhat decussated axially ; sutures wide and regular. 

The body-whorl is similar in shape and similarly ornamented, the second 
carina forming the angle of the whorl, immediately below which, and partly in the 
base, is a third subordinate carina. The base inclines to be flat, though rising 
anteriorly, and is richly ornamented with granular spirals which are partly 
decussated by axial strize and growth-lines: a row of slight tubercles girdles the 
umbilicus, which is sometimes barely indicated. Aperture trapezoidal. 

In the variety major the ornaments are much coarser, in the whorls of the 
spire a third carina being exposed. In the body-whorl this attains to considerable 
importance, so as to produce a duplicate keel at the angle of the shell. The 
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umbilicus, likewise, is of considerable importance, being deep, though not funnel- 
shaped ; itis encircled by tuberculations of considerable size. 

Relations and Distribution of Trochus Winwoodi.—Mr. Tawney described his 
species as having the umbilicus closed, but in point of fact this is hardly ever the 
case with the specimens from Dorset. Small forms are not very far from the 
conical variety of Zrochus sybilla, but the ornaments are always finer, and the shape 
of the body-whor] different. There are other varieties—almost distinct species. 

Abundant in the Concavus-bed at Bradford Abbas. Occurs also at Stoford and 
Halfway House, on or about the same horizon. There isa short conical variety at 
Beaminster, to which a varietal name might be given. 


310. Trocuus pupticatus, Sowerby, 1817. Plate XXXI, fig. 10. 


1817. Trocuus puprticatus, Sowerby. Min. Conch., pl. clxxxi, figs. 5, 5. 


1852. a _ -- d’Orbigny, Terr. Jur., vol. ii, p. 275, 
pl. ecexiii, figs. 5—8. 
1867. _ — — ?var. Laube, Gast. B. J. von Balin, p. 10, 
pl. ii, fig. 7. 
cf. also —_ — — Tawney, Dundry Gasteropoda, p. 32 (24). 


Non. Tvrso pupiicarus, Sow. CGoldfuss, Petref. Germ., pl. elxxix, fig. 2. 
Non. Trocuvus pupticatus, Quendstedt. Der. Jura., p. 314, pl. xliii, figs. 18, 19. 


Bibliography, §c—The types of Trochus duplicatus, T. angulatus (concavus), and 
T. dimidiatus came from Little Sodbury; these are now in the Sowerby type- 
collection at the British Museum. The village of Little Sodbury is at the foot of 
the Cotteswold escarpment and on the Lias; but, as far as I have been able to 
ascertain, the parish pit in the early part of the century must have been well up the 
hilland towards the top of the Inferior Oclite. The horizon is doubtless represented 
in the adjacent quarry on Horton Hill, where the equivalent of the Upper Trigonia- 
grit of the Cotteswolds (Parkinsoni-zone), yields a number of interesting Gastero- 
poda. Vide supra, pp. 57, 58. 

Mr. Tawney was, I consider, too comprehensive in his synonymy ; for instance, 


Quenstedt (loc cit.) expressly says that the species figured by Goldfuss is not that 
of Sowerby. 


Description : 
Height ; - ; . 15 mm. 
Width : ‘ : A . 155 mm. 
Spiral angle . : : : . 62°—66°. 


Shell regularly conical, moderately umbilicated ; spire elevated, considerably 
48 
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more than half the total height. Number of whorls seven; sides concave, the 
posterior and anterior margins decorated by nodular carine. A wide and regular 
suture separates the lower carina of one whorl] from the upper carina of the next ; 
the intercarinal spaces have no spiral ornamentation, but very fine axial lines may 
be seen on the glabrous surface. 

The body-whorl is similar, but with a double nodulated carina round the base, 
which is flat and smooth, but rises towards the centre, where an umbilicus of 
moderate width and depth is girdled by a set of large tubercles, about eight in 
number. Aperture subrhomboidal and depressed. 

Relations and Distribution.—This species is, perhaps, the most abundant 
Gasteropod in the Upper Division of the Inferior Oolite, being especially charac- 
teristic of the Parkinsoni-zone from Burton Bradstock as far north at least as 
Aston in the Cotteswolds. I have no specimens either from the Lincolnshire 
Limestone or from Yorkshire. It is essentially a Bajocian (i. e. Upper Division) 
form, being abundant at Bayeux, &c. French specimens seem to be rather 
wider-angled than ours. There is a marked variety from Powerstock in Dorset, 
which I have not figured. 

This is very different to the polymorphous species usually known as Trochus 
subduplicatus, d’Orb., from the Lower Beds, but is closely related to the two forms 
next described. 


311. Troonus aneutatus, Sowerby, 1817. Plate XXXI, fig. 11. 


1817. Trocuus concavus, Sowerby. Min. Conch., pl. elxxxi, fig. 3; op. cit., 
vol. iv, index and corrigenda, 1823, as 
TROCHUS ANGULATUS. 

1854. — ANG@ULATUS, Sow. Morris, Cat., p. 281. 


This form is somewhat wider than average specimens of 7’. duplicatus, of which it 
may, to a certain extent, be considered a glabrous variety. Sowerby relied upon 
the presence of a few transverse striz as helping to separate it. Though this test 
fails, the following important differences may be noted, viz. the extreme smooth- 
ness of the shell, the absence of umbilicus, and the fusion of the two keels 
into one. 

Intermediate forms which show the connection, but which incline more towards 
T. duplicatus, occur in several places. Specimens, such as the one figured, 
are rare. 
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312. Trocuus Doryanus, d’Orbigny, 1852. Plate XXXI, fig. 12. 


1852. Trocuus Duryanvs, d’Orbigny. Terr. Jur., vol. ii, p. 280, pl. ccexiv, 


figs. 12—15. 
Description : 
Height . : : ‘ =) (mm. 
Width : : : A . 6 mm. 
Spiralangle . ; 3 Oi 


A single specimen from Grove (Parkinsoni-zone), having the above dimensions, 
so nearly accords with the description and figures of d’Orbigny that we seem fairly 
safe in making the identification. 

This little shell has no umbilicus; otherwise it seems to vary from its near 
relative, Trochus duplicatus, in a direction precisely opposite to that of Zrochus 
angulatus. 


The Subduplicatus-group. 


There is a varied series of trochiform shells in the Lower Division of the 
Inferior Oolite, mostly towards the Lias-boundary, which it is convenient to focus 
under * Turbo” subduplicatus, dOrbigny, as the primary division, even if we 
indulge in varietal names. 


313. Trocuus suspupticatus, d’Orbigny, 1850. Plate XXXI, figs. 13 and 14. 


1850. Turso suspupiicatvs, d’Orbigny. Prod., 1, p. 248. 
1852. — _ — Terr. Jur., vol. ii, p. 339, pl. ecexxix, 
figs. 1—6 (notably figs. 4, 5, and 6). 


Bibliography, Sc.—When d’Orbigny, in the “ Terrains Jurassiques,” placed 
Trochus duplicatus, Sow., at the head of the synonymy of “ Turbo” subduplicatus, 
d’Orb., that author appears to have forgotten that he had already (p. 275, 
pl. ecexii, figs. 5—8) accepted Sowerby’s species, which he described and figured 
with his usual fidelity. If anyone doubts the essential difference between 
T. duplicatus, Sow., and T. subduplicatus, d’Orb., let him refer to the figures and 
descriptions in d’Orbigny’s own work. Moreover 7. duplicatus, Sow., and 
T. subduplicatus, d’Orb., besides being very distinct in form, occur on quite 
different horizons. 
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Description.—There are two sizes; the dimensions given are those of the 
larger (fig. 14): 


Height “ : - : . 16mm. 
Width , : : : = 1S mm. 
Spiral angle . : = 687 


Shell conical, not umbilicated ; spire Soute and phone half the entire height. 
Number of whorls seven, slightly concave, distinctly separated by the suture, and 
provided with spinous carine on the posterior and anterior margins; there is no 
spiral ornamentation in the interspace, but in the younger and better preserved 
specimens a system of radial costes connecting the spinous points may be noted. 
A fine system of growth-lines is associated with this ornamentation. 

The body-whorl is large and sub-bicarinate ; in the older shells the posterior 
row of spinous tubercles becomes indistinct towards the aperture, whilst the 
double carina is markedly spinous. The base is very full and puckered by a 
rugose system of axial coste, which almost obliterate the fine spiral ornamentation 
noticeable in the younger shells; these coste terminate in an irregular semicircle 
of large tubercles around a slight umbilical depression. Aperture subrhomboidal, 
the height and width being nearly equal, with a considerable callus on the rounded 
inner lip. 

Relations and Distribution.—The chief point of resemblance in this species and 
T. duplicatus consists in a tendency to a duplex keel towards the basal periphery. 
T. subduplicatus is rugose, though wear and other causes may somewhat modify 
this peculiarity. There is also some variation in the size of the umbilical 
depression, though no true umbilicus exists; there is likewise considerable 
variation in other respects. 

T. subduplicatus is probably better known as a fossil of the Upper Lias. 
Characteristic specimens, such as those figured, occur at Newton (Yeovil Sands) 
in the Dumortieria-beds. An extremely rugose variety, referred with some doubt 
to this species, was found in the Variabilis-beds of North Nibley. 


Var. puicata, Goldfuss. Plate XXXII, fig. 2. 


Turbo plicatus, Goldf., ‘Petref. Germ.,’ pl. 179, fig. 3. Cf. also d’Orbigny, ‘ Terr. 
Jur.,’ vol. ii, pl. ecexxix, figs. 2 and 3, and Quenstedt, ‘ Der. Jura.,’ p. 314, pl. xl, 
fig. 19. Both d’Orbigny and Quenstedt agree that this form is only a variety of 
the preceding; the latter author observed that it is a somewhat simpler 
modification. 

This modification consists chiefly in the fusion of the duplex carina of the 
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body-whorl into one thick nodular belt. In this form, also, the umbilicus is, for the 
most part, more completely closed, whilst the ornaments are softer in outline and 
less disposed to be spinous. Specimens are obtained from the lower part of the 
Yeovil Sands at Bridport Harbour in the Dwmortieria-beds, and more rarely in the 
Opalinus-zone of Burton Chiff. 

This tendency to fusion of the duplex carina is also noticeable in certain fine 
specimens of 7. duplicatus from the Parkinsoni-zone of Powerstock, Broad- 
windsor, &c. 


314, TRocHuS suBDUPLICATUS, var. ABBAS. Plate XXXII, fig. 1. 


Description : 


Height : : é : . 24mm. 
Width : : 3 ; 5 PAL conan, 
Spiral angle . 2 F . , Hy —GF, 


Shell regularly conical, scarcely umbilicate; spire elevated, in most cases 
considerably exceeding half of the total height; apex sharp. Whorls seven to 
eight, very concave, and distinctly separated by a considerable suture. There is 
a nodular carina at the posterior and anterior margin of each whorl, the anterior 
one-being usually compound; fine and regular spiral lines ornament the hollow 
portion of the whorls. 

The body-whorl is much excavated and similarly ornamented, the nodular 
anterior carina being excessively thick and complex. The base is rather inclined 
to be flat, and is decorated with fine spiral lines throughout, which are more or 
less puckered by coarse radial lines converging towards the very slight umbilical 
fissure. Aperture subrhomboidal and slightly depressed, with a considerable callus 
on the inner lip. 

Relations and Distribution.—In this very beautiful and highly ornamented shell 
we scarcely recognise our old acquaintance of the Dumortieria-beds. The inter- 
carinal spaces, instead of being smooth, are full of spiral lines, which are also 
conspicuous in the base; the base likewise is flatter and tke aperture more 
depressed. In the general figure there is some approach to 7’. duplicatus, but in 
no other respect. 

Trochus Abbas is characteristic of the Concavus-bed at Bradford Abbas. I have 
one specimen from Burton Bradstock, horizon unknown. It may at once be 
distinguished from the Dumortieria-bed fossils by the fine spiral ornamentation in 
all stages, by its flatter base and larger habit of growth. 
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315. Trocnus spiratus, d’Archiac, 1843, Inferior Oolite variety. Plate XXXI, 
figs. 6 and 7. 


1843. Trocuus sprratus, d’Archiac. Mém. Soc. Géol. France, vol. v, pt. 2, 
p- 3878, pl. xxix, fig. 4. 


1851. — — — Morris and Lycett, Great Ool. Moll., 
pt. 1, p. 106, pl. xiii, fig. 6. 

1852. — _ — d’Orbigny, Terr. Jur., vol. ii, p. 291, 
pl. ecexvii, figs. 16—19. 

1853. — — = Morris, Q. J. G.S., vol. ix, p. 326. 


Bibliography, &c.—D’ Archiac refers to five or six spiral lines as occupying the 
flat part of the whorls. This species was first noticed in England by Morris and 
Lycett in the Great Oolite of Minchinhampton, and the same authors recognised it 
in the Lincolnshire Limestone of Ponton. ‘1’. spivatus seems not to be a fossil of 
the Anglo-Norman basin. 

Description of the Lincolnshire Limestone variety : 


Height : ; 3 5 2 37 mam. 
Width ‘ : : : 5 ae mm. 
Spiral angle. ‘ —76°. 


The relations of width and teen vary coneidesbiae The Pre is conical and 
not umbilicated. Spire elevated, but always less than half the total height, acute, 
but with a slightly flattened apex. Number of whorls five, the apical ones mostly 
plain, there being seldom any visible ornamentation above the penult, which is 
angular and possesses two principal and a small intermediate carina. 

The body-whorl is relatively large and angular, and has five prominent spiral 
lines, of which the two principal, situate at the angle, cause it to be strongly 
bicarinate. The base is full and spirally striated. Aperture subrhomboidal with 
a slight tendency to a notch at the columellar extremity. 

Relations and Distribution.—Specimens from Minchinhampton are more conical 
in outline, and the base is smooth instead of being spirally striated, as is also the 
case with specimens from Eparcy (Cossmann ‘ Et. Bath.,’ p. 298). In the Lincoln- 
shire Limestone, specimens from Weldon show strong spiral lines in the base, 
whilst those from Ponton, on or about the same horizon, are smooth. Hence we 
might regard the Weldon fossil as a variety. Only found in the Upper Beds of 
the Lincolnshire Limestone, as far as the Inferior Oolite is concerned. 
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316. TRrocaus pimipiatus, Sowerby, 1817. Plate XXXI, fig. 8. 


1817. Trocuus prmipiatus, Sowerby. Min. Conch., pl. clxxxi, fig. 4. 


Description : 
Height é : : . . 9mm. 
Width : . 95 mm. 


Shell conical, smooth, without umbilicus. Spiral angle obtuse, from 70°—76°, 
spire rather less than half the total height. Number of whorls five, carinated 
above and below, concave between; sometimes the lower keel of the penult projects 
so as to produce a gibbous appearance. 

Body-whorl large, angular, and bicarinated ; base moderately full. Aperture 
subrhomboidal, with a tendency in some specimens to show a columellar furrow. 

Relations and Distribution.—Trochus dimidiatus is variable as to size and shape, 
though rarely exceeding 10 mm. in height. In general outline it resembles 
T’. spiratus, but has no spiral ornament beyond the very smooth keels. 

It is principally a fossil of the Upper Division. A very depressed variety 
occurs rarely in the Dogger. A variety occurs at Weldon; small specimens at 
Hook Norton; typical forms in the Parkinsoni-zone of the Cotteswolds, also at 
Midford and at Dundry. Rather more elongated specimens occur in the 
Parkinsoni-zone of Grove, &c. There is a curious form in my Collection from 
Dundry. 


As a possible variety of the above I draw attention to— 


Trochus Zetes dOrb., fide Tawney, Pl. XXXI, fig. 9. 


1852. Trocuus Zeres, d’Orbigny. Terr. Jur., vol. ii, p. 281, pl. ecexv, figs. 1—4. 
1873. _ _ = Tawney, Dundry Gasteropoda, p. 32 (24), 
pol oy, thes fe 


We do not gather from the text of the ‘‘ Dundry Gasteropoda,”’ whether the 
specimen figured as 7’. Zetes came from Dundry or from Bradford Abbas. In the 
Concavus-bed at the latter place, Trochus Zetes, so-called apparently on Tawney’s 
authority, occurs in considerable numbers (vide Fig. 9). The identification appears 
fairly correct; but the question naturally arises whether Trochus Zetes differs 
materially from 7’. dimidiatus. In the shells from Bradford Abbas the whorls of 
the spire are less angular, and there is a somewhat more marked umbilical excava- 
tion, the spire generally is less stumpy than in 7’. diiidiatus. 
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317. Trocuus moniuitectus, Phillips, 1829. Plate XXXII, figs. 3a, 30. 


1829 and1835. Trocuus MonriLirectus, Bean, MS. Phillips, Geol. Yorks., pt. 1, p. 152 
(8rd edit., p. 259), pl. ix, fig. 33. 


1850. — — Phil. dOrbigny, Prod., 1, p. 265. 
1851. —_ = — Morris and Lycett, Great Ool. Moll., pt. 1, 
p. 116, pl. xv, fig. 1. 
1885. — — —  Haudleston, Geol. Mag., dec. 3, vol. ii, 
p- 121, pl. iii, figs. 1, La, 14. 
Cf. also —  Brurvs, d’Orbigny. Terr. Jur., vol. ii, p. 283, pl. ecexv, 
figs. 13—16. 
~ — — Cossmann, Etage Bath., p. 285, pl. vii, 
figs. 23—24. 


Bibliography, §c.—This little shell is a genuine representative of the section 
Zizyphinus, and belongs to a group completely conical in outline, the result of flat 
whorls and a close suture. In the Bathonian of France Trochus Zenobius, d’Orb., 
seems to represent it. T'vrochus Brutus, which has a wider spiral angle, is stated by 
M. Cossmann, on the authority of Schlumberger, to be common in the Bajocian, 
I presume of eastern France. 


Description —Typical form from the Scarborough Limestone of Cloughton 
Wyke : 


Height : ; é 2 oO mam. 
Width : . : s =) Comm. 
Spiralangle . 5 : =, 607 


Shell regularly conical, imperforate ; spire acute, and nearly two-thirds the 
total height. Whorls flat, suture extremely close. The ornaments consist of 
four, and sometimes five equal spiral bands, which are close together and evenly 
tuberculated, the tubercles or granules being nearly circular. 

The body-whorl has four tuberculated spirals, together with a thicker belt, 
constituting the basal periphery. Base flat with faint spiral striz towards the 
margin (not always visible), the rest smooth or only marked by faint radial lines. 
Aperture rhomboidal and depressed. 

Relations and Distribution.—The typical 7. monilitectus seems almost confined 
to the Scarborough Limestone and to the Upper Beds of the Lincolnshire 
Limestone, especially at Ponton, where its presence was first recorded by Morris 
in 1853 (¢ Quart. Journ. Geol. Soc.,’ vol. ix, p. 326). 

Further south, e.g. in the Parkinsoni-zone of Aston, Notgrove, and Horton Hill, 
and also at Grove, near Castle Cary in Somersetshire, there occurs a larger form 
with five or six nodular spirals (see fig. 4). The greater number of spirals is often 
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associated with a slight basal carina which breaks the uniformity of the cone, and 
thus we gradually pass to another species. In my own Collection these are 
marked var. “‘ nemoralis.”” It is quite possible that they are undeveloped forms of 
Trochus substrigosus, described below. For similar forms see ‘ Geol. Mag.’ vol. cit., 
pl. ii. 


318. TRocHUS SUBLUCIENSIS, sp. nov. Plate XXXII, figs. 6 and 7. 


Description (full size) : 

Height : ‘ ; , . 14mm. 
Width : ; ; : . 10 mm. 
Spiral angle . : ; 40°—45°. 

Shell regularly conical, not umbilicate. Spire acute, about two-thirds the total 
height. Number of whorls about seven, perfectly flat, and increasing with complete 
regularity ; sutures close. The ornaments consist of four thick, tuberculated 
spirals, each tubercle presenting a squamous appearance, owing to a crescent- 
shaped hollow on the anterior side. 

In the body-whorl the number of these squamous spirals increases to five and 
even more; the anterior spiral is usually deflected away from the base, which is 
flat and without ornament. Aperture rhomboidal and much depressed. 

Relations and Distribution.—It is extremely probable that there is more than 
one species amongst these narrow-angled and squamously-ornamented shells, but 
the state of preservation is scarcely favorable for close discrimination. The spiral 
angle accords with that of Trochus Luciensis, VOrb.; but in that species the 
spirals are simply nodular, and do not appear to assume the peculiar rope-like 
character, which enables one to recognise even a fragment of Tvochus subluciensis. 

These shells are characteristic of the Murchisonx-zone, occurring in the 
Oolite Marl of Nailsworth, and in the Murchisonx-zone at Stoford and Bradford 
Abbas ; also on the same horizon in the Irony Nodule-bed at Burton Bradstock. 

A modified form is found in the ‘‘ Base-bed ” at Lincoln, which is also in the 
Murchisone-zone. With reference to the Gasteropoda in this bed, it may be 
observed that their tendency to vary in the direction of bizarre forms is noteworthy. 
Whether Trochus squamosior, next described, is a species or a “ sport’’ must be 
left an open question. 
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319. TRrocHUS sQuamosioR, sp. nov. Plate XXXII, fig. 5. 


Description : 


Height ; : : : 5 ee) pachoaly 
Width , : : ‘ =) 89 nm. 
Spiral angle : Paeiae 


Shell conical, not umbilicate; spiral angle slightly concave. Spire acute, 
sutures close. Number of whorls seven, flat, those at the apex without ornament ; 
the three succeeding whorls carry from two to three tuberculated and subsquamose 
spirals. The penult has four spirals, of which the third is the least prominent. 

The body-whorl has five spirals, of which the middle one is the weakest. All 
the spirals of the anterior whorls are armed with hollow spinous projections, the 
hollow inclining to the anterior side; the last spiral, constituting the basal 
periphery, is turned backwards. Base flat and smooth. Aperture rhomboidal and 
depressed. 

Relations and Distribution—Although possibly only a sport of the local 
representative of 7’. subluciensis, yet the wider spiral angle and tendency to a 
concave spire are indications which may be relied on, even when the exceptional 
preservation of the spines, exhibited in the figured specimen, is wanting. 

Rare in the ‘‘ Base-bed”’ at Lincoln. I have seen something like this form on 
a small scale in Mr. Walford’s Collection from Hook Norton. 


320. Troonus squamIGER, Morris and Lycett, 1851, Inferior Oolite variety. 
Plate XXXII, fig. 8. 


1851. Trocuus squamrieaer, Morris and Lycett. Great Ool. Moll., pt. 1, p. 62, 
pl. ix, fig. 34; pl. xiii, fig. 7. 


Description : 


Height : : : . 63 mm. 
Width . ; : . 7mm. 
Spiral angle : 2 4I68F 


Shell regularly conical, imperforate. Spire elevated and acute, though the 
actual apex is slightly obtuse. Number of whorls six, perfectly flat and increasing 
regularly ; sutures close. The ornaments consist of spiral bands distinguished by 
nodules which are squamosely tubular and excavated on the anterior side. On the 
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body-whorl these spirals are four in number. Base flat, with a crenulated margin 
and delicate spiral ornamentation (rarely preserved). 

Relations and Distribution.—The Inferior Oolite variety is more perfectly 
conical and wider than the Minchinhampton one. Obviously related to 
T. squamosior, this species never exhibits the deflected basal periphery. 

Rare in the Oolite Marl horizon near Nailsworth. 


321. TRocuus vicinus, sp. nov. Plate XXXII, fig. 9. 


Description : 


Height F : : ‘ 2.6 mm: 
Width ; 2 ‘ é 2 4 mm: 
Spiral angle . : ae 


Shell regularly conical, imperforate. Spire acute and nearly two-thirds of the 
total height. Number of whorls seven, flat; those near the apex probably plain ; 
sutures distinct. Anterior whorls of the spire ornamented with four granular 
spirals, the posterior of which contains the strongest nodulations. 

In the body-whorl the first and third spirals contain the largest nodulations ; 
the fourth spiral is often split, and the basal periphery is prominent. Base 
moderately flat and smooth. Aperture subquadrate with a columellar furrow. 

Relations and Distribution.—In spiral angle and general outline this species 
greatly resembles 7’. monilitectus, from which it is chiefly distinguished by its more 
varied spiral ornamentation, and by a fuller base and less depressed aperture. I 
have not been able actually to identify this form with any from the Lower Oolites of 
the east of France, although it seems to run into forms not very unlike T’rochus 
Bellona, @ Orb. 

Common in the Lincolnshire Limestone at Weldon, where the varieties are 
numerous ; occasionally met with in the Parkinsoni-zone of the Cotteswolds. 


322. Trocaus Dunxkeri, Morris and Lycett, 1851, var. Weldonis. Plate XXXII, 


fig. 10. 
1851. Trocnus Dunxert, Morris and Lycett. Great Ool. Moll., pt. 1, p. 61, 
pl. x, fig. 3. 
Description : 
Height and width about : f . =? mom. 


Spiral angle . ‘ : : Leo 
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Shell regularly conical, imperforate. Spire acute and about two-thirds the total 
height. Number of whorls seven, flat or very slightly concave, sutures distinct ; 
apical whorls smooth; in the later whorls a fine unornamented spiral belt bounds 
the anterior margin of each whorl; sinuous growth lines are conspicuous 
throughout. In the body-whorl these lines start from a granular spiral belt, 
situate at the posterior margin, and extend to the basal angle, which is sharply 
defined. Base rather flat and smooth; aperture subquadrate. 

Relations and Distribution.—The Weldon fossil differs from 7’. Dunkeri, of the 
Great Oolite,in the plain anterior belt at the base of each whorl, in this respect 
resembling Trochus Actea, d’Orb. But other considerations prevent us from 
regarding it as identical with d’Orbigny’s species. This is undoubtedly very near 
to T. Dunkeri, but even the rolling to which the Minchinhampton shells have been 
subject could scarcely have obliterated the belt entirely. The other differences 
might be fairly accounted for by difference of matrix. 

There are many varieties of T'rochus Weldonis, connecting with other forms. 
Common in the Lincolnshire Limestone at Weldon. 


323. TrocHus suBsTRIGOSUS, sp.nov. Plate XXXII, fig. 11, and ? fig. 4 (incomplete). 


But ef. Trocuus acantuus, d’Orbigny. Terr. Jur., vol. ii, p. 273, pl. ceexii, 
figs. 9—12. 
—  stricosus, Lycett. Suppl., p. 29, pl. xlv, fig. 12. 
—  acanruus, d’Orb. Cossmann, Bt. Bath., p. 286, pl. x, figs. 27, 28. 


N.B.—Although 7. acanthus, d’Orb., is a fossil of Port-en-Bessin, and 
consequently belonging to the true Bajocian or Upper Division of the Inferior 
Oolite, our fossils differ so much from d’Orbigny’s figures that I scarcely dare 
venture on absolute identification. On the other hand, there is a considerable 
resemblance between our fossils and 7’. strigosus, Lycett, from the Yorkshire 
Cornbrash. Now M. Cossmann, loc. cit., observes that, even supposing 1’. strigosus 
is not an actual synonym of 7’. acanthus, the name is pre-occupied. The only way 
out of these difficulties is to make a new species. 

Description (complete specimen) : 


Height : ; : : . 23 mm. 
Width : : : . 21 mm. 
Spiral angle . ; : / 160%. 


Shell conical, imperforate; spiral angle tolerably regular. Spire rather more 
than half the total height and acute. The total number of whorls is about eight ; 
those of the spire (except close to the apex) are flat to very slightly concave, with 
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a rather close suture in the early stage, which becomes wider ; six or seven fine 
granular spirals ornament the whorls of the spire, the posterior and anterior 
spiral being slightly the most prominent in some cases, so as to form slight belts 
in the neighbourhood of the suture. 

In the body-whorl, which is rather tumid, the ornaments become irregular 
with a tendency to effacement of the spiral lines, but there is often a marked 
bicarination at the angle of the shell; the angle is rounded off into a full 
base, which is marked by fine wavy spiral striz. Growth-lines decussate the 
general ornamentation and are very conspicuous where the spiral lines fail. 
Aperture subquadrate with some thickening of the inner lip. 

Relations and Distribution.—Trochus substrigosus is a truly polymorphous shell, 
and when, it develops an additional whorl, we have some difficulty in believing 
that the species is the same—in other words, that fig. 4 and fig. 11 are different 
conditions of the same species. 

The more perfect form (fig. 11) occurs sparingly in the Parkinsoni-zone of 
Bradford Abbas and Burton Bradstock. Fossils from the Cornbrash of 
Scarborough exhibit a similar polymorphous tendency. 


324. Trocnus Burronensis, Lycett, 1863, Inferior Oolite variety. Plate XXXII, 
fig. 12. 


1863. Trocuvus Burronensis, Lycett. Suppl., p. 99, pl. xlv, fig. 16. 


Description : 
Height : : 4 ; . 13 mm. 
Width ; : , : . 13 mm. 
Spiral angle : am EGO: 


Shell regularly conical, imperforate. Spire elevated, acute; sutures close. 
Number of whorls seven, flat and without ornament. Sometimes one of the 
whorls overhangs a little, otherwise there is hardly any break in the outline of a 
perfect cone. There is a slight keel at the base of the body-whorl. Base nearly 
flat and smooth. Aperture subrhomboidal and depressed, with a considerable 
columellar callus. 

Relations and Distribution.—One would imagine that there should not be much 
difficulty in finding a name for this perfectly smooth and regularly conical shell. 
Trochus Halesus, d’Orb., presents some features of resemblance, but M. Cossmann 
regards that species as an Ataphrus rather than a Trochus. Again Trochus Actzxa, 
d’Orb., has a resemblance, yet we miss the “bourrelet”’ characteristic of that 
species. The Inferior Oolite fossil figured in the accompanying plate differs from 
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Trochus Burtonensis, Lye.,in the greater flatness of the base and the sharper 
angles of the basal periphery. Yet some of our Inferior Oolite specimens are 
scarcely distinguishable from real Bradford Clay fossils. As a mere collection 
name I suggest var. ‘‘ Hortonensis.” 

I notice this form from the Inferior Oolite of the Hook Norton district. In 
the Cotteswolds it is chiefly confined to the Parkinsoni-zone and is especially 
abundant at Horton Hill. 


325. P Trocuus Lecxensyi, Morris and Lycett, 1851. Plate XXXII, fig. 13. 


1851. ? Trocuts Leckensyt, Morris and Lycett. Great Ool. Moll., pt. 1, p. 115, 
pl. xv, fig. 21. 

1885. - — a Hudleston, Geol. Mag., dec. 3, 
vol. ii, p. 126, pl. iui, fig. 7. 


Bibliography, §c.—The authors appeared to have had a suspicion that this was 
a Plewrotomaria, although nothing upon the surface of the whorls indicated that 
such was the case. 


Description : 
Height : ‘ é ; » lo mm: 
Width : : : : =) Lymm. 


Spiral angle . ‘ : : oon 

Shell conical, imperforate. Spire regular and about half the entire height. 
Number of whorls five, nearly flat ; suture rather close. The ornaments consist 
of stout granulated spiral bands, those towards the base of each whorl having a 
slight prominence. 

The body-whorl shows a slight prominence at the basal periphery. Base nearly 
flat, with strong spirals decussated by radiating lines. Aperture trapezoidal and 
depressed. 

Relations and Distribution.—Probably a Plewrotomaria with the simus-band 
obscured. A single specimen from the Scarborough Limestone. 


326. Trocuus BiaRMAtTUS, Minster, 1844. Plate XXXII, fig. 14. 


1844. Trocuus Brarmarus, MZ. Goldf., Petref. Germ., pl. clxxx, fig. 2. 
1878. Lrrrormna prarmata, M Tawney, Dundry Gasteropoda, p. 24 (16). 
Cf. also Trocuvus Birorguatus, Héb. and Desi. Foss. Montreuil-Bellay, p. 61, 
pl. ii, fig. 6. 
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Bibliography, §c.—According to Tawney (op. cit.), Oppel, and after him 
Brauns, identified Miimster’s species with 7. monilitectus, Phil., but for this 
identification there is clearly no warrant. I cannot follow Tawney in regarding 
this species as a Littorina. 

Description : 


Height. : é : . 12:5 mm. 
Width : : : : . 10°5 mm. 
Spiral angle 2 ake, 


Shell conical, not ambileated, aiahtly darveted: Spire nearly two-thirds the 
total height; spiral angle sometimes rather obtuse. Number of whorls seven, 
separated by a very wide suture. Those at the extreme apex are smooth, but 
all the principal whorls are concave, and bounded by tuberculated spiral belts at 
the posterior and anterior margins. 

The body-whorl, which is separated from the spire by a very wide suture, is 
similar in shape and ornament, but carries a third keel at the angle of the shells, 
the third one being the least prominent. Base nearly flat and spirally ornamented. 
Aperture subrhomboidal and depressed. 

Relations and Distribution—Regarded as a Trochus this species stands pretty 
well alone. 1. biarmatus, M., differs from English specimens in having the third 
keel exposed in the whorls of the spire—always supposing the enlarged figure of 
Goldfuss to be an accurate representation. T'rochus bitorquatus, Héb. and Desl., 
greatly resembles our Inferior Oolite specimens. 

Trochus biarmatus with us is essentially a fossil of the Parkinsoni-zone or of 
the beds immediately below. The most northerly point noted is Notgrove. At 
Horton Hill it is abundant and well developed. The best specimens come from 
Grove and Woolston (Castle Cary district). It is met with in the Parkinsoni- 
mar! of Bradford Abbas; also at Stoford, and in the Parkinsoni-zone of South 
Dorset. 


327. TrocHus MakGA, sp. nov. Plate XXXII, fig. 15. 


Description : 
Height : : ; : 7 O mim. 
Spiral angle . 4 : 59° 


Shell conical, imperforate. Spire alavated anal. acute with a slightly obtuse 
apex. Number of whorls six; slightly concave, with a considerable anterior 
prominence. Body-whorl very concave with a blunt carina at the angle. The 
entire shell is ornamented by fine spiral striaw, closely set, and faintly decussated 


388 GASTEROPODA OF THE INFERIOR OOLITE. 


by axial lines. Base rounded and similarly ornamented. Aperture subquadrate 
with a columellar furrow. 

Relations and Distribution.—An increase in the strength of the axial orna- 
mentation would approximate this form to Trochus Niortensis. 

T. marga is most abundant in the Parkinsoni-marl at Bradford Abbas. It 
occurs more rarely on the same horizon at Burton Bradstock. 


328. Trocuus Niorrensis, d’Orbigny, 1852. 


1852. Trocuus Nrorrensis, d’Orbigny. Terr. Jur., vol. ii, p. 282, pl. eccxv, 
figs. 5—8. 

1873. — — — Tawney, Dundry Gasteropoda, p. 33 (25). 
When Mr. Tawney wrote, there were in the Bristol Museum two specimens 
from Dundry agreeing precisely with d’Orbigny’s description. A third specimen 
has since been added. Mr. Wilson, the present curator, informs me that this 
species ranges up from the Middle Lias. The micromorph from the Pea-grit of 
Leckhampton (Pl. XXXII, figs. 18 a, 18 b) is related. .N.B.—The whorls of this 

small shell are more concave than is shown in the enlargement. 


329. Trocuus, species or variety. Plate XXXII, fig. 16. 


A small, unornamented Trochus, with whorls very much undercut, occurs 
sparingly at Weldon in the Lincolnshire Limestone. In my Collection this is 
designated Trochus ** subimbricatus.” 


330. Trocuus cf. Brxa, d’Orbigny, 1850. Plate XXXII, fig. 17; and ? Plate XXXI, 


fig. 16. 
1850. Trocuus Brxa, d’Orbigny. Prod., 1, p. 800. 
1852. — — = Terr. Jur., vol. ii, p. 287, pl. ceexvi, figs. 13—16. 
Cf. also —  lLaneruyensts, d’Orb. Cossmann, Etage Bath., p. 289, pl. xiii, 
figs. 24—25. 


Bibliography, §c.—Specimens from our Inferior Oolite agree so well with the 
description and figures of d’Orbigny of a shell from the Bathonian of Luc in 
Calvados that I do not feel justified in separating them, notwithstanding the 
difference in geological age. M. Cossmann regards 7’. Biva, d’Orb., as merely a 
synonym of 7. Langrunensis, d’Orb.; but as our shells resemble 7. Bixa I retain 
the former name, the more so since the essential feature of spiral striation is 
entirely wanting in 7’. Langrunensis—possibly from attrition. 
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Description : 
Height : : 4 : . 8mm. 
Width : : : : . 6mm. 
Spiral angle (about) . «60% 


Shell conoidal, imperforate ; spiral aiele Bhiise with a rather sharp apex. 
Number of whorls about five, moderately convex, sutures close; the ornaments 
consist of very numerous, fine, spiral lines, with but faint traces of radial 
decussation. The body-whorl is about half the entire height, and slightly 
compressed anteriorly so as to be well within the spiral angle. The spiral lines 
are extremely numerous, and one, a little more elevated than the rest, forms a 
slight keel at the angle of the whorl; this angle is rounded off into the very full 
base, which is similarly striated. The aperture is suborbicular and rather 
restricted, without the least trace of an umbilical or columellar furrow. 

Specimens from Lincoln are similar, except that the base is rather more 
rounded off and there is a slight ‘‘ monodontoid ” appearance on the columel a. 

Relations and Distribution—This peculiar form seems to stand by itself in our 
Inferior Oolite, occurring in the Muwrchisonx-zone at two widely separate localities, 
viz. at Lincoln in the “ Base-bed,” and at Burton Bradstock in the Irony 
Nodule-bed. 


331. ? Trocnus Bicincenpus, Lycett, 1850. Plate XXXI, fig. 15. 


1850. Trocuus Bictncenpus, Lycett. Ann. Mag. Nat, Hist., 2nd ser., vol. vi, 
p- 416; and Proc. Cotteswold Nat. Club, 
VOle ty pa dit 

The following is the author’s diagnosis :—‘ Elevated whorls rather concave, 
with two encircling nodose ribs, one at each margin of the whorl, and three 
mesial circles of nodules.”’ 

The type, which is in the Jermyn-Street Museum, measures :—Height 8 mm., 
width 4°5 mm., spiral angle 45°. From the Inferior Oolite of the Cotteswolds. 

It seems probable that Trochus bicingendus represents the early stage of a shell 
from the Pea-grit of Longfords, represented in the present work (PI. XXIV, fig. 7), 
and which was correlated (p. 301) with Littorina recteplanata, Tawney. If this 
correlation be correct, it would seem proper to substitute Lycett’s specific name ; 
but, since there is a doubt, we must retain both names for the present. 


It is quite likely that I have not succeeded in enumerating every species of 
fossil shell from our Inferior Oolite entitled to the name of Tvrochus. For 
instance, there is 7’. clypeatus, Witchell (‘ Proc. Cotteswold Nat. Club,’ vol. vii, 
p. 128, pl. iv, fig. 3), which I have not seen; though, to judge from the figure 
and description, it is most probably identical with Trochus dimidiatus, Sow. 
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On the other hand, there occurs in the Concavus-bed at Bradford Abbas a 
remarkable trochoid species, which, although it is probably not a T’rochus, 1 may 
enumerate provisionally under this genus. 


332. “ TRocHUS”’ ATTROOHUS, sp. nov. Plate XXIX, fig. 15, and var. fig. 16. 


Description : 

Height : : : f = ‘W)'o mm: 
Width : : . : . 6 mm. 

Shell irregularly conical, thin, subumbilicate. The angle of the spire is regular, 
but owing to the sudden increase of the body-whorl, the spiral angle of the entire 
shell is concave. In fact, so ventricose is the body-whorl that, in some cases, the 
spire has the appearance of belonging to another shell. Total number of whorls 
five; those of the spire are flat (smooth at the extreme apex), whilst the penult 
and antepenult are ornamented with a loosely granulated spiral on the posterior 
margin, and a finely granulated keel anteriorly. 

The body-whorl is angular and enormously ventricose, and separated from the 
spire by a wide and subcanaliculate suture. The ornaments are the same as in the 
lower whorls of the spire, viz. a circlet of distant nodules on the posterior edge, 
and a conspicuous carina with fine granulations; this carina is median, and above 
it there are no certain traces of spiral lines, whilst below and in the base are 
considerable indications of spiral lines. Base widely but not deeply excavated. 
The aperture is large and prominent anteriorly, the lips being somewhat thin, 
outer lip angular, inner lip circular. N.B.—The thickening of the inner lip, 
shown in Fig. 15, is not quite correct. 

Varieties.—There is considerable irregularity of development. In some 
specimens the whorls of the spire appear undercut owing to the salience of the 
the carina; in these cases the body-whorl is usually less ventricose, and the shell 
more regularly conical. The variety from Beaminster (fig. 16), besides being 
smaller, shows some modification in the spiral ornament below the carina of the 
body-whorl, and otherwise differs in some minor points. 

felations and Distribution—At present this curious species seem to stand 
alone with reference to the other Gasteropoda of the Inferior Oolite. It may be 
related to some of the perforated Trochi of the Paléontologie Frangaise; but 
Gemmellaro’s genus Palzoniso, if one may judge from the species described and 
figured by that author, does not seem applicable in the present instance. 


Known only from the Concavus-bed at Bradford Abbas and the parallel horizon 
at Beaminster. 
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PLEUROTOMARIA. 391 


Family—PLEUROTOMARIIDA. 


“ Shell nacreous, variable in form ; whorls regular in their volutions, deflected 
or unrolled, but always exhibiting a special streak or sinus-band, constituted by the 
obliteration of a slit of the lip ; this slit is generally permanent on the last whorl, but 
in some genera is partly closed, and the character of the perforation changed ; 
aperture oval, rounded, or angular ; lip thin ; operculum circular, corneous, with a 
central nucleus.’ —FIscHER. 

In the Inferior Oolite of Britain two genera represent this family, viz. Plewro- 
tomaria and Trochotoma. 


Genus—Pinurotomaria, Defrance, 1826. 


* Shell very variable; trochiform, turbinate, discoidal, or globular, internally 
nacreous ; last whorl furnished with a noteh of greater or less length, slitting the lip, 
and elsewhere prolonged by an obliterated band, bordered by one or two elevated lines ; 
the growth-lines of the whorls above and below converge towards this band with 
posterior inclination ; the strie of the sinus-band are slightly curved and convex on 
the side of the spire ; aperture oval or subrhomboidal ; lip thin; operculum corneous, 
subspiral, or multispiral.” —FiscHEr. 

As far as the Jurassic rocks of this country are concerned, the genus Plewro- 
tomaria seems to have reached its maximum development in those districts of the 
Inferior Oolite which are characterised by a Cephalopod facies. But its distribution 
is singularly unequal. Thus in the Dorset-Somerset district nearly all the beds, 
especially those towards the base of the Upper Division which more especially 
represent the ‘‘Oolithe ferrugineuse’”’ of Normandy, abound with the fossilised 
remains of Plewrotomarix, often in an excellent state of preservation. Dundry 
must be included in this category. In the Inferior Oolite of the Cotteswolds 
Pleurotomariex are fairly numerous, but badly preserved, and consequently of 
very little use to the paleontologist. In the East Midland district the genus is 
sparingly represented, being almost entirely confined to the Northampton Sand 
and the lower beds of the Lincolnshire Limestone. From the rich shell-beds of 
Weldon and Great Ponton, believed to be in the upper part of the latter forma- 
tion, Pleurotomaria is almost entirely absent or represented by dwarfed forms.’ 


1 Pl. reticulata, Deslong. (Pl. subreticulata, d’Orb.), is doubtfully quoted by Morris from 
Ponton. 


51 


392 GASTEROPODA OF THE INFERIOR OOLITE. 


The various zones of the Inferior Oolite in Yorkshire are almost equally destitute 
of Plewrotomariex, a very few specimens of a large form, related to the Liassic 
species, Pl. Anglica, being found in the lower portion of the Dogger. 

Our collections, therefore, have received the bulk of their supplies from the 
Inferior Oolite of Dorset-Somerset, including Dundry, Most of the species 
recorded from these beds bear more or less resemblance to those already so well 
described and figured by Deslongchamps and d’Orbigny. Consequently it is 
proposed, in some cases, to deal rather briefly with the descriptions in the text. 
One of the points of interest which I have been able to elucidate relates to the 
distribution of the particular species in the Dorset beds. It is also clear that the 
several ‘ species” have a tendency to run into each other, and thus gradually to 
merge or to become something requiring a different diagnosis. In no other group 
of the Gasteropoda has the lesson been enforced upon me more strongly that the 
mere enumeration of named forms, which we regard as species, is inadequate to 
convey a complete idea of the actual facts. 

As regards the sections or groups into which the Inferior Oolite Plewrotomarie 
most naturally fall, opinions may to a certain extent differ. Again reverting to 
the two principal authors who have dealt with the subject, we perceive in the 
pages of Deslongchamps a systematic arrangement applied to the entire Jurassic 
Pleurotomarize of Normandy, whilst d’Orbigny appears to have made very little 
attempt at classification in any respect. Deslongchamps’ treatment of the subject 
was much the most philosophic, and although he lived before the days when the 
doctrine of Evolution had been revealed to mankind, it is evident that he had some 
inkling of it. On the other hand, if ever there was a man who thoroughly 
believed in species, especially of his own creation or rectification, that man was 
the author of the ‘Terrains Jurassiques.’ His method undoubtedly has its 
merits, and the rigidity of his species is convenient for the collector. 

In submitting the following grouping, which does not differ very widely from 
that adopted by Deslongchamps, I must again express my belief that sections, 
groups, and species must be regarded merely as means to an end, viz. the 
presentation of certain paleontological facts in what seems to be the most natural 
form. That there is a certain amount of inconvenience in appending a long string 
of varieties to certain ‘ species” I admit, and some would, perhaps, prefer the 
more rigid d’Orbignian method; but if this is adopted the number of species 
would be greatly increased. 
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Section 1.—Contoz. 


Shells conical-elongate, not umbilicate, or having a very slight umbilical pit. 
Spire regular or concave. Whorls numerous; the body-whorl not exceeding one- 
third the total height, and often much less. Sinus-band rather narrow, often 
elevated, always anterior." Aperture oblique, depressed, and nearly always 
showing a notch or fold at the columellar extremity. 


Pleurotomaria punctata, Sowerby. 
— bicingulata, sp. nov. 
— elongata, Sowerby (typical form). 
— var. angusta. 
— — conoidea, Deshayes. 
= — LKbrayana, d Orb. 
— — turrita, Deslong. 
— abbreviata, Sowerby. 
— Agatha, VOrbigny. 
— var. Sandersu, Tawney. 
— circumsuleata, d’Orbigny. 
= subglabra, sp. nov. 
— Bessina, d’Orbigny. 


It will be remembered that the greater part of this section, with the exception 
of the first two species, were included by Deslongchamps in his Plewrotomaria 
mutabilis. 


Section 2.—BREVES. 


Shells small, conical, short ; in most cases distinctly but not strongly umbilicate. 
Spire regular or inclining to convex ; body-whorl seldom less than half the total 
height. Sinus-band submedian to anterior, and not very prominent. Aperture 
(except in Pl. Dundriensis) inclined to be subquadrate, strongly angled at the 
columnar extremity. 


1 The ornaments of the sinus-band in Plewrotomaria vary considerably even in different parts of 
the same specimen, and generally have a direct relation to the ornaments of the whorls. 
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Pleurotomaria Dundriensis, Tawney. 
— distinguenda, Tawney. 
a serobinula, Deslongchamps. 
— Athulia, @Orbigny. 
oo Alcyone, d’Orbigny. 


There is, perhaps, no sound paleontological basis for this section, which may 
include some incomplete forms more or less allied to species classed elsewhere. 


Section 3.—Sutcate (Leptomaria, Kugéne Deslongchamps, in part). 


Shells small to middle-size, inclined to be heliciform, largely umbilicate. Spire 
variable, often very convex, apex more or less depressed. ‘The whorls have the 
ornaments but slightly engraved, and are sometimes nearly smooth. Sinus-band 
narrow, usually without spiral lines, and often sunken. The slit of the inner lip 
extends some way back. 


Pleurotomaria sulcata, Sowerby. 
= — var. obconica, Tawney. 
— Ajax, VOrbigny. 
= monticulus, Deslongchamps. 
— monticuloides, sp. nov. 
—_ sulcata-Humphriesiana, sp. nov. 
-— Amyntas, V Orbigny. 


Section 4.—Fasorara. 


Shells conical, often of large habit, umbilicus moderate to nil. Whorls 
convex or subangular, sutures distinct; spiral ornament regular, but not very 
deeply incised, decussated in the earlier whorls (decussato-striated) with a tendency 
to smoothness in some cases. The sinus-band is almost exactly median and wide, 
usually presenting a flat strap-like appearance, although in the earlier whorls the 
spiral ornamentation may sometimes be noted. 


Plewrotomaria subplatyspira, @ Orbigny. 
— fasciata, Sowerby. 
= Stoddarti, Tawney. Fasciata-group. 
-- amata, d’Orbigny. 
~- transilis, @ Orbigny. 
— Alimena, V Orbigny. 
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Pleurotomaria phyospira, Deslong. 
~— subfasciata, d’Orb. (crenata, Deslong.). 
— ef. subdecorata, Minster. 
— Allica, @ Orbigny. 


Sub-section.— Whorls more angular, ornaments sometimes reticulate throughout; 
sinus-band situate at the angle, and rather less median. 


Pleurotomaria subreticulata, d’ Orbigny. 
a textilis, Deslongchamps. 


Section 5.—ORNAT!. 


Shells turrited, trochiform, turbinate or discoidal, with great range as to size ; 
always umbilicate, often largely so. Whorls usually angular and carinated with 
sutures often canaliculate. The ornamentation is rich, with extensive and varied 
tuberculation on the carinez. The sinus-band, except in Pl. ornata, Sow., is very 
wide, nearly median, flat or rarely projecting, and in the later whorls without 
much spiral striation. 


Pleurotomaria paucistriata, dOrbigny. Vee 
— Proteus, Deslongchamps. | TOSI TOO 

— armata, Minster. 

— cf. Sauzeana, d’Orbigny. 

— tuberculosa, Defrance. | 

a ornata, Sowerby. | Ornata-group. 

— ornata-depressa, Sp. Nov. | 

— Actexa, d Orbigny. 

— oxytera, Sp. NOV. 

a Baugieri, @ Orbigny. 

— actinomphala, Deslongchamps. 

_- Mopsa, d’Orbigny. 

_— mirabilis, Deslong. (micromorphic variety). 


Sub-section.—Shells turrited, attaining a great size, umbilicus small or ail. 
Whorls subtabulate with rich sculpture, and often much tuberculate ornament on 
the carine. 


Pleurotomaria subaraneosa, sp. nov. 
— ef. araneosa, Deslongchamps. 
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Section 6.—GRANULATR. 


Shells trochiform, mostly inclined to be depressed, generally rather small, 
more or less umbilicate. Whorls sloping, flat or subangular ; body-whorl relatively 
large, and usually with a very convex base. Ornaments for the most part deeply 
incised, so that cross-hatching produces a granular appearance. Sinus-band 
anterior, narrow and prominent, frequently constituting a keel. 


Pleurotomaria Yeovilensis, Tawney. 
= — var. rugosior. 
— granulata, Sowerby. 
- phylaz, sp. nov. 
— plicopunctata, Deslongchamps. 
— Palemon, VOrbigny. 
oe trapeza, Sp. NOv. 


In the above, Pl. granulata, plicopunctata, and Palemon constitute the 
granulata-group proper, which, be it remembered, was united with the mutabilis- 
group by Deslongchamps toform one section. Hence, according to the classifica- 
tion of that author, the Conic and the Granulate, as defined above, should for 
the most part be united. This constitutes the principal difference between the 
arrangement now adopted and the divisions in the ‘ Mémoire sur les Pleuroto- 
maires.’ 


333. PLEUROTOMARIA PUNLTATA, Sowerby, 1818. Plate XXXIII, figs. 1 and 2. 


1818. Trocuus punctatus, Sowerby. Min. Conch., pl. exciii, figs. 1 and 4. 
1850. PrLevRoromaria puNcTAtA, Sow. D’Orbigny, Prod. i, p. 267. 


1854. — — @ Orbigny. Terr. Jur., vol. ii, p. 513, pl. ecexcix, 
figs. 11—13. 
1854. — — Sow. Morris, Cat., p. 271. 
1873. — — — Tawney, Dundry Gasteropoda, p. 38 (30). 
Non _ _— —  Goldfuss, Petref. Germ., pl. clxxxvi, 
fig. 6. 


Bibliography, 5:c.—Sowerby’s figure, from a Dundry specimen, is somewhat 
indifferent, but there is no doubt as to the identification, this being one of the three 
species of Inferior Oolite Plewrotomarix, where the figured specimen is preserved 
in the “Sowerby Type Collection” at the British Museum. D’Orbigny’s 


PLEUROTOMARIA. 397 


figure (also from a Dundry specimen) is characteristic, though the aperture is not 
seen. The species does not appear to have been recognised by Deslongchamps in 
the Normandy beds. On the other hand, Tawney regarded it as one of the 
commonest species at Dundry. He suggested that Pl. Allionta, d’Orbigny, might be 
a synonym. 


Description : 


Height 5 : ; ‘ . 40 mm. 
Basal diameter : F ‘ . od mm. 
Spiral angle . ; , ; . 48°. 


Shell acutely conical, not umbilicate. Spire perfectly regular. Whorls 
(ten to twelve) flat, with a close suture, and spiral lines of unequal strength; these 
are more or less granulated towards the posterior and anterior margins of each 
whorl; the almost invisible suture lies between the raised limes which carry the 
strongest granulations. 

The sinus-band forms a salient belt on the sides of the whorls, and is situated 
some distance below the centre ; it is full, round, and rather narrow, having in 
the apical whorls a central spiral line crossed by growth-lines, but in the later whorls 
the growth-lines alone are seen, and even these are often effaced. The body-whorl 
is angular at the periphery ; the base has a flat marginal area, but is excavated 
towards the centre; it is spirally striated with slight radial decussation. Aperture 
subrhomboidal and extremely depressed. 

In the smaller shells the columellar notch is very characteristic (Fig. 2), and 
even in the larger shells a modification of this feature may be detected. In very 
large forms (? P/. Allionta) the notch is effete. 

Relations and Distribution.—Pl. punctata is a well-defined species, somewhat 
remotely related to the elongata-group. Excellent specimens have been obtained 
from Dundry. Good specimens are also obtained from the Murchisonx-zone of 
Coker, and inferior ones from the same horizon at Bradford Abbas. The Concavus- 
bed at Bradford Abbas furnishes us with a number of beautiful specimens. The 
above are all in the Lower Division. 

In the Humphriesianus-zone of North Dorset typical specimens may 
occasionally be met with. There is a large specimen in my collection, said to 
come from the Parkinsoni-zone, which may possibly represent Pl. Allionta, d’Orb. 
In this case there is no trace of the columellar notch. 
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334, PLEUROTOMARIA BICINGULATA, sp. nov. Plate XXXIII, fig. 3. 


Cf. Prevroromaria Maria, d’Orbigny. Terr. Jur., vol. ii, p. 480, pl. ccelvi, figs. I— 
11 (= Pl. decipiens, var. turrita, Deslong- 


champs). 
Description : 
Height : - . : Safin 
Basal diameter , ; 5 . ‘oi mm, 
Spiral angle 5 : =, AB: 


Shell acutely conical, not umbilicate. Spire regular to slightly concave. 
Whorls (eleven to twelve) flat; sutures close. The base of each whorl is marked 
by a slightly crenulated rim, which projects over the succeeding whorl, and in the 
more adult whorls becomes smooth ; spiral lines, slightly decussated, constitute 
the general ornamentation. 

The sinus-band is anterior and prominent in the later whorls, and the spiral or- 
nament is almost effaced ; a round and almost smooth belt, here and there marked 
by growth-lines, remains. This belt of the sinus-band and the basal rim together 
constitute a marked bicarination in the anterior half of the whorls. The body- 
whorl is narrow and angular at the periphery; base flat towards the margin, 
slightly excavated in the centre, spirally striated with faint decussation. Aperture 
subrhomboidal and depressed with a sharp columellar notch. 

Relations and Distribution.—This form differs from Pl. Marix chiefly in having 
the basal carine rather more prominent than the sinus-band, whereas in the 
species from the Lias the prominence is represented as being equal ; the spiral 
angle also is less concave. PI. bicingulata, through the prominence of the sinus- 
band, is related to Pl. punctata, whilst the presence of a modified basal rim 
connects it with certain varieties of the elongata-group, such as Pl. Pictaviensis. 

Typical specimens occur in the Concavus-bed, Bradford Abbas, where they 
seem to shade off into the narrow variety of Pl. elongata. In some specimens the 
whorls are so much undercut that the shell, if held with the point downwards, 
appears like a nest of funnels, one within the other. 
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335. PLEcROTOMARIA BLONGATA, Sowerby, 1818. (= Pl. mutabilis, Deslongchamps, 
pars.) Plate XXXIII, figs. 4, 5, 6, and 7; 
Plate XXXIV, fig. 8. 


1818. Trocuus ELoNGATUS, Sowerby. Min. Conch., pl. exciii, figs. 2 and 3. 
1854, PuevroromMarta ELoNGATA, Sowerby. Morris, Cat., p. 271. 


1873. — — — Tawney, Dundry Gasteropoda, p. 37 
(29). 
Syn. = MUTABILIS, Deslongchamps, vars. BLONGATA, MUTICA, and 


amBIeua. Mém. Soe. Linn. Norm., vol. 
viii (‘Les Pleurotomaires’’), p. 108, &e., 
pl. x, figs. 14 and 15; pl. xi, fig. 1. 


Bibliography, §c.—Since this is a group rather than a species, in the stricter 
acceptation of the term, it would be useless to attempt a fullsynonymy. Tawney 
included the following, with more or less doubt, under this heading, viz. Pl. 
abbreviata, Sowerby, Pl. conoidea, Deshayes, and Pl. Hbrayana, V@Orbigny. The 
above, together with other named forms, are doubtless connected, and may for the 
most part be regarded as varieties. Nevertheless Deslongchamps, who attached, 
little value to the spiral angle as a means for determining species in Plewrotomaria 
made his Pl. mutabilis a little too comprehensive. Since Sowerby originally 
recognised two species in this group, viz. Pl. elongata and Pl. abbreviata, I have 
concluded to follow his example. 

It will be observed in the sequel that Pl. elongata, as thus limited, covers a 
considerable variety of forms according to the horizon, the lower beds usually pre- 
senting the narrower forms, although in the Parkinsoni-zone at Burton Bradstock 
and elsewhere are a number of small specimens, many of which may be allotted to 
Pl. elongata in a general sense. 

General Description.—Shell conical-elongate, not umbilicated. Spire regular 
or slightly concave, the spiral angle ranging from about 40° to somewhat less 
than 50°. Whorls about twelve, excavated, and terminated by a basal rim which 
projects over each succeeding whorl and constitutes an important feature. This 
rim is crenulated in some cases, and subcrenulate to smooth in others, presenting 
considerable variety in its sculpture. The intercarinal spaces have rich spiral 
ornament, slightly reticulate in the earlier whorls, subgranulate in the later ones. 

The sinus-band is very anterior, rather narrow, and but slightly prominent, 
usually presenting one median spiral cross-hatched by growth lines, but in some 
cases the ornamentation is more complex. The body-whorl is angular at the 
periphery, with a flat base which is not as arule excavated ; base spirally grooved ; 
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aperture subquadrate and moderately depressed with a slight columellar notch, 
not always preserved. 


Var. angusta (Fig. 4). 


This represents a form which may be noted in the Lower Division of the 
Inferior Oolite, where the spiral angle does not exceed 40°, and in some cases, 
as in the Opalinus-zone at Drympton, is even less. The specimen figured is 
from Bradford Abbas (? Murchisonx-zone). Another specimen (Fig. 5), from the 
Concavus-bed of Bradford Abbas, presents a wider spiral angle besides some 
difference of ornamentation. 


Var. near to Pl. conoidea, Deshayes (Fig. 6). 
1831. Prevroromarta conorpEa, Deshayes. Coq. caract., p. 181, pl. iv, fig. 4. 


This is a variety with extremely rich sculpture; the spiral angle in some 
cases is slightly concave, whilst the sinus-band is very anterior and not at all 
prominent.' These forms occur at Mapperton, Louse Hill, and other places 
believed to be in the Humphriesianus-zone. 


Pleurotomaria elongata, Sowerby. Type form (Fig. 7). 


Cf. 1854. Prevroromarta Prcraviensts, d’Orbigny. Terr. Jur., vol. ii, p. 510, 
pl. ceexcix, figs. 1—5. 

— _ MUTABILIS, var. AMBIGUA, Deslongchamps. Vol. cit., 
p. 118, pl. xi, fig. 1. 


This is a robust form with spiral angle of about 50°. It more nearly 
approaches Sowerby’s type (one of the three species-types preserved in the 
British Museum’) than any of the others. In this variety the sculpture is 
principally seen in the more apical whorls; the basal rim of the anterior whorls 
being thick, round, and nearly smooth, whilst the spiral striz in the whorls 
themselves are less deeply incised. The sinus-band in the lower whorls is smooth 
and very anterior; striz in the base indistinct. Aperture subquadrate and 
moderately depressed ; traces of the columellar notch very slight. 

Characteristic specimens occur abundantly at Dundry and in the Sauzei-bed 
(base of the Hwmphriesianus-zone) at Combe and Oborne. Some persons might 
be disposed to restrict the specific name, elongata, to this form. 


1 Mr. Wilson considers that P/. eonoidea should be regarded as a distinct species, as he attaches 
great importance to the want of prominence in the sinus-band. 
2 Vide antea, p. 396. 
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Var. Ebrayana, d’Orbigny. Not figured. 


1854, Pieroromarta Eprayana, d’Orbigny. Terr. Jur., vol. ii, p. 483, pl. 


ecelxxxvil. 


We have only to imagine the typical Pl. elongata, Sow., sufficiently en- 
larged with a corresponding increase of smoothness in the anterior whorls, and 
we obtain these megalomorphs, which occur at Dundry and more especially in 
the Sauzei-bed at Combe and Oborne. 


Var. turrita, Deslongchamps. (Plate XXXIV, fig. 8.) 


1848. PLEUROTOMARIA MUTABILIS, var. TURRITA, Deslongchamps. Vol. cit., 
p- 115, pl. x, fig. 16. 


A narrow-angled and strongly turrited variety; the right lip almost vertical, 
and prolonged into a well-marked gutter or notch; ornaments of the basal rim 
large and richly cut; sinus-band inconspicuous. This very rare form occurs in 
the Parkinsoni-zone of Bradford Abbas and Woolston. It is interesting to note 
that with the narrow form we again see a well-developed columellar notch. 

Relations, &c., of Pl. elongata generally. Sufficient has been said as to 
relations under the head of “ Bibliography, &c.” Whilst narrow and peculiar 
forms occur, as we have seen, both in the lowest and highest beds of the Inferior 


Oolite, the typical Pl. elongata is especially characteristic of the Humphriesianus- 
zone. 


336. PLEGROTOMARIA ABBREVIATA, Sowerby, 1818 (= Pl. mutabilis, Deslongchamps, 
pars). Plate XXXIII, figs. 
8 and 9. 


1818. TRocHus aBBReviatTus, Sowerby. Min. Conch., pl. exciii, fig. 5. 
1854, PLEUROTOMARIA ABBREVIATA, Sowerby. Morris, Cat., p. 271. 


Syn. — MUTABILIS, Deslongchamps, vars. ABBREVIATA and CORRU- 
gata. Vol. cit., pp. 108, 109, pl. x, figs. 13 
and 18. 


Bibliography, §c.—Admitting that this is little more than a variety of the 
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preceding species, yet there seems to be a considerable jump between the narrow- 
angled (elongata) and the wide-angled (abbreviata) forms. Moreover, in this 
country Pl. abbreviata is confined to the Humphriesianus-zone, and more 
particularly to the Sauzei-bed or subzone. One of the figures given by d’Orbigny 
of Pl. conoidea, Deshayes (vol. cit., Pl. ecclxxxii, fig. 1), covers this form very 
fairly ; but, as there can be no doubt that the specimens from Dundry and Oborne 
represent the form described by Sowerby as Tvrochus abbreviatus, 1f we are to 
recognise the species at all it should be under the name given by Sowerby. 

Deseription.—The spiral angle is about 65°, and in some cases very slightly 
concave; but the form is usually that of a perfect cone, where the height and 
basal diameter are nearly equal, the latter being usually a little in excess. The 
ornamentation is rather stronger than in most varieties of Pl. elongata, but the 
character of the basal rim and sinus-band is, on the whole, pretty much the same, 
though possibly the nodules of the basal rim have a tendency to become rather 
more complex. The aperture is subquadrate, the columellar lip being only 
slightly oblique, whilst the terminal notch or gutter is barely indicated. 

There is a variety of Pl. abbreviata (see fig. 9) analogous to that which is 
observed in the typical variety of Pl. elongata. Here the ornamentation has a 
tendency to become smoother, especially in the basal carinz. When this is 
carried to excess in very large specimens, we obtain a wide-angled Pl. Ebrayana. 

Relations and Distribution.—Highly ornamented specimens of Pl. abbreviata 
approach Pl. circumsulcata, but in that species the sulcus in the base is usually 
distinct, and where this fails, the concave spire of Pl. circwmsulcata will serve to 
distinguish them. On the other hand, it approaches the conoidea var. of IP 4h. 
elongata. 

Pl. abbreviata is abundant in the Sauzei-bed at Oborne, and possibly occurs on 
the same horizon at Dundry. In the Parkinsoni-zone of Burton Bradstock are 
some small forms, which may be allotted partly to this speciés and partly to PI. 
elongata. 


337. Prevroromarta AcatHa, d’Orbigny, 1850 (= Pl. mutabilis, Deslongchamps, 
pars.) Plate XXXIII, figs. 12 a, 12 5, and 
Plate XXXIV, fig. 6. Var. Sandersii, 
Tawney, Plate XXXIV, fig. 7. Var. un- 
named, XXXIV, fig. 9. 


1850. Pievroromarta AaatHa, d’Orbigny. Prod., i, p. 268. 
1854. = — — Terr. Jur., vol. ii, p. 474, pl. 
ecelxxxui, figs. 1—3. 
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1873. Prevroromarta Agatua, d’Orbigny. Tawney, Dundry Gasteropoda, p. 
40 (32). 
Svn, — MUTABILIS, var. c@LAta, Deslongchamps. Vol. cit., 
p- 109, pl. x, fig. 17. 


Bibliography, Sc.—It is through the figure rather than the description that 
English specimens are connected with the var. cwlata of Deslongchamps. On the 
other hand, as pointed out by Tawney, d’Orbigny’s figure more nearly resembles 
the var. corrugata than the var. celata of Deslongchamps. The principal 
characters by which I recognise Pl. Agatha are (1) the nodular character of the 
caring, and (2) the coarse ornamentation of the intercarinal spaces. 

Description : 


Height (full size) : : s . 50 mm. 
Basal diameter : ; F 5 0) seanan,, 
Spiral angle é : 5 Or, 


Shell conical, thick, not umbilicated. The spire is shghtly concave. The 
whorls are flat, but owing to the prominence of the caring in some cases appear 
to be concave. The suture is extremely close. In the more typical forms the 
carine are coarsely nodular, and the intercarinal groovings (spiral) are deep and 
coarsely decussated. 

The sinus-band is narrow, flat, and inconspicuous, and situate very close to 
the basal rim or carina. The body-whorl is more or less angular at the periphery, 
the base varying from rather flat to subconvex with spiral strie. The aperture 
is subdepressed, with an oblique inner lip and but slight trace of the columellar 


notch. 


Var. Sandersii, Tawney. 


1873. Pxrevroromarta SanpeErstt, Tawney. Dundry Gasteropoda, p. 39 (81), 
pl. in, fig. 1. 


The indications, as noted by Tawney, are very much those of Deslongchamps’ 
var. celata. But the whorls and also the base are more convex. The sinus-band 
alsois very sunken and flat. 

The unique specimen on which this variety is founded comes from Dundry. It 
is in a highly crystalline condition, a circumstance which may partly account for the 
peculiarities of the sinus-band. 
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338. PLevRovOMARIA OBORNENSIS, sp. nov. Plate XXXIV, fig. 9. 


Description : 
Height : : ; : . 44 mm. 
Basal diameter : ’ : . 36mm. 


Spiral angle . 52°. 

Shell conical, elongate, with a slightly concave spire. Number of whorls 
nine or ten, but slightly excavated and rather narrow, the body-whorl occupying 
about one-fifth of the entire height. Hach whorl is terminated by a wide, 
flattened, and richly sculptured basal rim or border, slightly undercut by tie 
succeeding whorl, the rest of the whorl being marked by subreticulate ornament, 
in which the spiral element predominates. 

The sinus-band is anterior, but not markedly so, owing to the great width of 
the basal rim; it is rather narrow and fairly prominent, with one strong median 
spiral and the usual cross-hatchings. In the body-whorl all the ornaments, 
even those of the basal rim, become smooth, and the sinus-band is rounded, 
narrow, and prominent. Base nearly flat or with a very slight concavity, spirally 
striated, with some radial decussation. Aperture oblique and depressed. Other 
indications wanting. 

Relations and Distribution.—The excessive flatness and great width of the 
basal rim serve to separate this elegant conical shell from members of the 
elongata-group generally. In the richness of its sculpturing it approaches 
Pl. Agatha, but presents important differences. Very rare in the Sauzei-bed 
(Marl with green grains) at Oborne. 


339. PLEUROTOMARIA cIRCUMSULCATA, @’Orbigny, 1854 (= Pl. mutabilis, Deslong- 
champs, pars). Plate XXXIII, figs. 10 
and 11; and Plate XXXIV, fig. 3. 


1854. PLEUROTOMARIA CIRcUMSULCATA, d@’Orbigny. Terr. Jur., vol. ii, p. 470, 

pl. ecelxxxi, figs. 6—10. 

Syn. = MUTABILIS, Deslongchamps, var. circuMsuLCATA. Vol. 
cit., p. 112, pl. x1, fig. 2. 


The spiral angle is about 70°, and very distinctly concave. Unless the base is 
well exposed and in good preservation, the submarginal furrow which constitutes one 
of its peculiar features cannot be observed. The original figure by Deslongchamps 
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represents an acutely conical shell with a concave spiral angle and tuberculated 
carinz. Hence the species seems to occupy a position between Pl. abbreviata and 
Pl. Bessina. 

I have a small specimen (Pl. XXXIII, fig. 11), from the Parkinsoni-zone of 
Burton Bradstock, which plainly shows the submarginal furrow in the base. In 
this specimen the sinus-band is narrow and prominent; it corresponds precisely 
both in size and structural details with specimens from the Parkinsoni-zone of 
Bayeux, which are generally referred to Pl. circwmsulcata. he other figured 
specimens, which are referred with some doubt to Pl. circumsulcata, correspond as 
regards spiral angle and general ornamentation, but they do not show a well- 
developed marginal furrow in the base, 


340. PLEUROTOMARIA SUBGLABRA, sp. nov. Plate XXXIV, figs. 1 and 2. 


Description : 


Height 5 : 5 . 48 mm. 
Basal diameter : ; , . 55 mm, 
Spiral angle (mean) . : : » 682: 


Shell acutely conical, scarcely umbilicate. Spire markedly concave. Full 
number of whorls about eleven; these are flat or only very slightly excavated, 
with a very close suture. The earlier whorls are terminated by a shght basal rim 
or carina, but in the later whorls this feature is almost effaced, although the 
spirals at the base have somewhat larger granulations where we should expect to 
find the basal carina; the rest of the whorl is ornamented with fine spiral striz, 
more or less decussated, the strize in some cases being so delicate that the shell 
becomes almost smooth. 

The sinus-band is very anterior ; it is narrow, and more prominent in the coarsely 
ornamented than in the finely ornamented specimens, but it is not, on the whole, a 
conspicuous feature. The body-whorl projects somewhat beyond the angle of 
the spire, the periphery being slightly rounded off; base flat to subeonvex, with 
spiral striz corresponding to those on the flanks of the shell. There is a small 
umbilical hollow, but no true umbilicus. Aperture subrhomboidal and oblique, 
with but a faint trace of the columellar notch. 

Relations and Distributions—The concave spire serves to remove Pl. ctrcwm- 
suleata, Pl. subglabra, and Pl. Bessina from Pl. abbreviata. Yet we may expect to 
find links in the chain. Thus Pl. subglabra, which is probably only a glabrous 
variety of Pl. circwmsulcata, constitutes an intermediate stage between Pl. abbreviata 
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and the very wide-angled and concave forms which it is convenient to focus under 
Pl. Bessina. 

Pl. subglabra is somewhat rare; the very smooth varieties come from the 
Humphriesianus-zone of the neighbourhood of Sherborne. 


341. Prevrotomaria Bessina, d’Orbigny, 1854 (= Pl. mutabilis, Deslongchamps, 
pars). Plate XXXIV, figs. 4 and 5. 


1854, PLEvRoToMARIA Bessina, d’Orbigny. Terr. Jur., vol. ii, p. 460, pl. eeelxxvi. 


1873. _- — — Tawney, Dundry Gasteropoda, p. 41 
(33). 
Syn. = MUTABILIS, Deslongchamps, var. pATULA. Vol. cit., p. 111, 
pl. x, fig. 12. 


Bibliography, §c.—Dr. Wright first noticed this as a British species from 
Dundry (vide Tawney, loc. cit.). It will be observed that none of our specimens 
exhibit the submarginal line in the base, which is delineated in the “ ‘Terrains 
Jurassiques.” Fortunately, Deslongchamps speaks of the “cordon marginal” as 
slightly marked or entirely disappearing ; whilst his figure of the var. patula does 
not show a trace of it. Hence the absence of this feature in our English 
specimens need cause no apprehension. 


Description : 
Height : ‘ : 5 . 50 mm. 
Basal diameter : : : 140) mim: 
Spiral angle . : : . 80°—85°. 


Shell acutely conical, scarcely umbilicated. Spire extremely concave (‘‘ comme 
un tort chinois”’). Whorls about eight or nine, flat or but slightly excavated, 
with regular spiral strie throughout. In the more typical form (fig. 4), which in 
England is rare, the basal rim is prominent and coarsely nodular. As a rule, in 
British specimens the basal rim is flattened and subnodular (fig. 5), whilst in all 
cases the basal rim of the body-whorl in the adult shell has a tendency to become 
smooth. Flanks richly sculptured. 

The sinus-band varies with the age of the whorls, being on the whole narrow, 
raised, and close to the basal rim. The body-whorl largely projects beyond the 
angle of the spire, and in the adult whorl the sinus-band is slightly flattened; the 
ornaments are rather smoother than in the whorls of the spire. Base flat to sub- 
convex, spirally striated, and with a small umbilical slit (not a true umbilicus). 
The aperture is subrhomboidal, oblique, and depressed, and the traces of the 
columellar notch seem entirely obliterated. 
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Relations and Distribution.—Closely related by its concave spire and general 
character to the two preceding species, Pl. Bessina and its numerous varieties 
represent the most wide-angled forms of the mutabilis-group. In this country it 
is essentially a fossil of the Parkinsoni-zone, and is not uncommon in that horizon 
at Halfway House. 


342. Pievrotomaria Dunprignsis, Tawney, 1873. Plate XXXIV, fig. 11. 


1873. Prevrotomaria DunpRiensis, Tawney. Dundry Gasteropoda, p. 46 (88), 


pl. i, fig. 3. 
Description : 
Height : ; : : = 27 mm 
Basal diameter : : : . 32mm. 
Spiral angle . , : a okt 


Shell regularly conical and moderately umbilicated. Whorls (about seven) flat 
and close together, the anterior ones being slightly undercut owing to the 
development of a broad basal ring. The spiral ornamentation is strong 
throughout, with marked reticulation in the earlier whorls; the posterior half of 
the last two whorls is ornamented by thick oblique cost, rather wide apart. 

The sinus-band is submedian, of moderate width and salience, with a raised 
line in the centre (where this feature happens to be preserved). The body-whorl 
is relatively large, subangular at the periphery ; the base is somewhat concave 
midway to the umbilicus, with strong spiral ornament radially decussated. 
Aperture rhomboidal and depressed, the inner lip very oblique. 

Relations and Distribution.—In this species Tawney fancied that he traced a 
resemblance to Pl. Mysis, d’Orbigny, a Middle Lias fossil not hitherto identified in 
England. Indirectly Pl. Dundriensis is connected with the Fasciata-group. 
Rare at Dundry, and only doubtfully identified elsewhere. Not, perhaps, a very 
satisfactory species. 


343. PLEUROTOMARIA DISTINGUENDA, Tawney, 1873. Plate XXXIV, fig. 10, and 
Plate XXXV, fig. 1. 


1873. PLEUROTOMARIA DISTINGUENDA, Tawney. Dundry Gasteropoda, p. 45 (37), 
pl. iii, fig. 2. 


Description : 
Height : ; : : - , £8 mm; 
Basal diameter : : 5 . 20mm. 
Spiral angle . : : ‘ 3 (es 
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The following is the original diagnosis :—‘‘ Shell conical, regular ; whorls 
straight-sided, ornamented with rows of separate tubercles, placed obliquely in 
opposite directions on either side of the sinus-band. Above the band are three 
rows of compressed tubercles ; below it are three of smaller round tubercles, and 
then three to four larger ones which form the angle in the last whorl [vide Pl. 
XXXV, fig. 1]. Sinus-band [submedian] with a central salient ridge, and crossed 
by curved lines ; base of last whorl slightly convex. The umbilicus was probably 
closed.” 

Relations and Distribution.—Tawney was at some pains to point out how the 
ornaments of this species differ from those of Pl. punctata. However, the almost 
median position of the sinus-band would seem altogether to remove it from the 
section to which Pl. punctata belongs. The pecuhar Dundry matrix gives 
emphasis to the ornamentation on which the author largely based his specific 
characters. 

It is met with sparingly at Dundry, and shells which most nearly approximate 
to this form occur in the Sauzei-bed, or subzone, at Oborne and Milborne Wick. 
These have no umbilicus, and the aperture is almost quadrate with a straight 
inner lip. 


344. PLEUROTOMARIA SOROBINULA, Deslongchamps, 1848. Plate XXXYV, figs. 3 and 
3a, and ? fig. 2. 


1848. P.LEevRoTOMARIA SCROBINULA, Deslongchamps. Vol. cit., p. 60, pl. ix, fig. 4. 
1854. _— — _: D’Orbigny, Terr. Jur., vol. 11, 
p- 501, pl. ecexciv, figs. 4—6. 


Description : 


Height : : : : 5 AN remnant, 
Basal diameter 5 ‘ a! » 20)mm: 
Spiral angle . ; , (HOP GR. 


Shell small, conical, scarcely craniliostad! Suite regular or very slightly 
convex. Whorls (about seven) flat or scarcely angulated, suture close; the 
ornaments consist of a tolerably uniform system of fine spirals which are more or 
less reticulate, the reticulation being best seen in the earlier whorls. 

The sinus-band is almost median, of fair width and prominence, with 
ornaments which vary from a single spiral with cross-lines (see Pl. XXXV, 
fig. 3a) to almost smooth. The body-whorl is relatively large and bluntly 
angular at the periphery ; base rather flat with faint spiral striz, and sometimes 
a very slight umbilical pit occurs. Aperture rhomboidal to square, the inner lip 
being straight and reflexed at the extremity so as to form a widish gutter. 
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Relations and Distribution—The specimens referred to Pl. scrobinula occur for 
the most part in the Parkinsoni-zone, where they are by no meansabundant. The 
one figuredis from Woolston. The agreement with Deslongchamps’ description is 
substantial, though he describes Pl. scrobinula as having a smooth base—a 
feature possibly due to wear. 

Fig. 2 represents a specimen from the Cadomensis-bed, Clatcombe (top of the 
Humphriesianus-zone), where the spire is rather more convex and the whorls 
slightly undercut, and the sinus-band is broad and with little apparent ornament ; 
there is no umbilicus whatever. This may be a variety of Pl. scrobinula, but the 
ornamentation is rather coarser. In fact, this shell seems to occupy a position 
between Pl. Dundriensis and Pl. scrobinula. 


345. PLevroromarta ALoyong, d’Orbigny, 1850. Plate XXXV, figs. 4, 4a, 40. 


1850. Prevroromaria ALcyons, d’Orbigny. Prod., i, p. 268. 
1854. _ _ — Asay diniesy oll a, jos chet yall 
ecelxxxix, figs. 6—10. 


Description : 
Height : ; ; : . 20 mm. 
Basal diameter : : : . 23 mm. 


Spiral angle . 5 : ; Oy. 

Shell conical, trochiform, moderately umbilicate. Spire regular. Whorls 
(seven) subconvex, with a slight belt developed at the base of each. Spiral 
ornaments fine throughout, but strongly reticulate from oblique radu in the 
posterior area of the whorls. 

The sinus-band is submedian, rather narrow, and slightly sunk; carries one 
central spiral crossed by growth-lines, is sometimes smooth. The body-whorl is 
angular at the periphery, subconvex, and has the ornamentation subdued, the 
base being almost smooth; umbilicus small and rather steep, with curved radii 
springing from the margin. Aperture subrhomboidal and depressed. 

Relations and Distribution.—The figured specimen, from the Parkinsoni-zone of 
Burton Bradstock, answers well to the description and figures of Pl. Aleyone in 
the ‘ Terrains Jurassiques.’ It is rare. 


346. Prevroromaria AtHuLta, d’Orbigny, 1850. Plate XXXIV, fig. 12. 


1850. PLevRroroMaria Aruuttia, d Orbigny. Prod., i, p. 269. 
1854. — — — Terr. Jur., vol. ui, p. 489, pl. 
ecelxxxix, figs. 11—16. 
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Description : 


Height 5 ; 3 ; = 3mm: 
Basal diameter : : ? . 18 mm. 
Spiral angle . , , : 1 G4: 


A single specimen from Crewkerne station (? Parkinsoni-zone) corresponds well 
with the description in the “ Terrains Jurassiques.” The spire is very convex, 
and the ornaments similar. The peculiarity of the sinus-band, which is wide and 
placed in a groove towards the middle of the whorls, further helps the 
identification. In d’Orbigny’s figure the base is somewhat fuller than in my 
specimen, and the aperture more oblique. 


347. PLEvROTOMARIA, Species or variety. Plate XXXV, figs. 5 and 5a. 


Description : 


Height : : 4 : 2 16 imm; 
Basal diameter : : : . 20mm. 
Spiral angle . : : ; a mO Ore 


Shell conical, not umbilicate. Spire regular, with apex slightly obtuse. 
Whorls (about seven) flat or scarcely convex, with close sutures, spirally striated, 
and with conspicuous radial ornamentation in the posterior areas. There is a 
small granulated belt at the base of each whorl. 

The sinus-band is anterior, and situated in a slight groove. In the body- 
whorl, which is relatively large, the basal belt at the periphery becomes very 
conspicuous ; base inclined to be flat, spirally striated and radially decussated, 
rising towards the columella. There is no umbilicus whatever. Aperture 
rhomboidal inclining to square, with a nearly straight inner lip. 

Hitherto I have failed to identify this form, which differs from all the small 
conical species previously described in the anterior position of the sinus-band. A 
single specimen, believed to come from the Parkinsoni-zone of Burton Bradstock. 


348. Pievrotomaria (Leptomaria) suuoata, Sowerby, 1818. Plate XXXV, figs. 6, 
6a, 6b; and obconical variety 
figs. 7, 7a, 76. 


1818. Trocuus sutcatus, Sowerby (Miller’s MS.). Min. Conch., pl. cexx, fig. 3. 

1854, PuLevroromarra suLcaTA, Sowerby. Morris, Cat., p. 272. 

1873. — — — Tawney, Dundry Gasteropoda, p. 43 
(35). 
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Bibliography, §c—Sowerby’s type is at the Bristol Museum, and in all 
respects corresponds with the specimen now figured. The specimen in the 
collection of Sowerby’s types at the British Museum seems to represent a 
somewhat narrow variety of Pl. wnisulcata, dV’ Orbigny. As pointed out by Tawney, 
the whorls of Sowerby’s species are convex but not angular. This may be gathered 
both from the description and figure in the ‘ Mineral Conchology.’ The entire 
section (Leptomaria) of which Pl. sulcata may be regarded as the type-species, as 
developed in the Inferior Oolite, presents a series of forms which run into each 
other. Moreover, in such shghtly sculptured shells what little ornament there 
may have been is often modified by fossilisation, whilst the spiral angle varies so 
much that it almost ceases to be a guide. Hence the division into “ species ”’ is 
attended with unusual difficulty. 


Description : 
Height 3 : 3 ; . 22 mm. 
Basal diameter , : 3 . 32mm. 
Spiral angle (convex) . : : 5 i 


Shell heliciform and largely umbilicated. Spire convex, with an obtuse apex. 
The spire-whorls (about six) are narrow, convex or scarcely angulated, and 
separated by a suture, which in the early stages is somewhat canaliculate. The 
ornaments are faintly impressed, and vary much; specimens from Dundry 
generally show radial furrows in the upper part of the whorls, whilst the visible 
spiral ornamentation is chiefly anterior. Specimens from the Murchisonx-zone of 
Burton Bradstock exhibit spiral striz on the spire-whorls throughout, and this, 
in the apical portion, is reticulate, whilst the body-whorl is smooth, merely 
showing the growth-lines. 

The sinus-band is antero-mesial and very narrow, being situated on the most 
prominent part of the whorl; it is usually countersunk and smooth. The body- 
whorl is relatively large and smooth, the flexuous growth-lines constituting the 
only ornament ; these are continued in the rounded base to the edge of the wide 
and deep umbilicus. Aperture subovate and oblique. 


OBCONIOAL VARIETY (figs. 7, 7 a, 7 D). 


Cf. PLEUROTOMARIA OBCONICA, Tawney. Dundry Gasteropoda, p. 45 (37), 
pl. iii, fig. 6. 
Cf. also PLEUROTOMARIA LHVIGATA, Deslongchamps. Vol. cit., p. 188, pl. xvii, fig. 7. 


The general outline is that of a blunt cone, the spire being convex and the 
spiral angle ranging from 80° to 85°. Most of the specimens which I have 
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referred to this form further differ from the typical Pl. sulcata in having the 
sutures rather more canaliculate and the umbilicus narrower and deeper; on the 
whole, too, the shells have less ornament. In most of my specimens the sinus- 
band is flat or countersunk, and the body-whorl relatively very large. 

This is to all appearance an obconical variety of Pl. sulcata, though not 
exactly Pl. obconica, Tawney. 

The figured specimen of Tawney’s ‘ obconica,’ which must of course be 
regarded as the type, has the whorls distinetly angular, as in Pl. wnisulcata, 
dOrb. But on the very same tablet (in the Bristol Museum) is an obconical 
specimen with rounded whorls, just like fig. 7 of the accompanying plate. It 
seems only reasonable to suppose that Tawney included such a form in his 
“ obconica.” Inferentially, therefore, this variety represents Pl. obconica, Tawney, 
although the figured specimen is not exactly the same. 

Relations and Distribution.—In Dorset Pl. suleata and the obconical variety 
just described are essentially fossils of the Murchisone-zone, bemg especially 
abundant at Coker and the Irony Nodule-bed at Burton Bradstock; rarer at 
Bradford Abbas and Stoford. The exact horizon at Dundry is not known to me, 
although there is good reason to believe that it is in the Murchisonex-zone. 

This species, in common with many other Inferior Oolite Plewrotomarie, 
probably occurs in the Cotteswolds. Most specimens there are in the form of 
casts; hence the exact species is not easy to determine. 


349. Prevroromarta (Leptomaria) Asax, d’Orbigny, 1850. Plate XXXV, figs. 8, 
8a, 8b; and obconical variety, 


figs. 9, 9a. 
1850. PrevroromMarta AgaXx, d’Orbigny. Prod., i, p. 268. 
1854. oo = — Terr. Jur., vol. ii, p. 484, pl. ceelxxxvili, 
figs. 1—5. 
Description : 
Height : : 5 : = alommm: 
Basal diameter : : : . 23 mm. 
Spiral angle (convex) . 4 = 100°: 


Shell heliciform, with a narrow cinbikiouss Spire convex and depressed, apex 
very obtuse. Whorls (about six) narrow, tumid, and regularly marked with fine 
spiral strie ; these are very faintly cross-hatched in the earlier whorls, otherwise 
there is no axial ornamentation; sutures canaliculate. 

The sinus-band is narrow and sunken, marked with fine lines or plain; in the 
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earlier whorls its position is so anterior as to be almost concealed. The body- 
whorl is relatively large, convex, and rounded off at the basal periphery, the 
whole being ornamented with regular spiral striz up to the edge of the umbilicus ; 
in this portion of the shell the sinus-band is about two-thirds down. Aperture 
subdepressed and oblique. 

Obconical Variety (fig. 9).—This presents certain analogies with the variety 
described under the preceding species. Usually specimens run rather larger than 
in the more depressed and typical form of Pl. Ajax; spiral angle in some cases 
as low as 80°, always obtuse. The sinus-band is less concealed in the earlier 
whorls, and also more prominent and striated. There are also other differences. 

Relations and Distribution.—Pl. Ajax, including the obconical variety, is 
rather abundant in the bottom bed of the Lincolnshire Limestone at Lincoln, 
which is in the Murchisonz-zone. It seems to be a representative of Pl. sulcata, 
which occurs on the same horizon in the south-west; the chief difference lying in 
the regular and more deeply incised spiral ornamentation and the smaller 
umbilicus. There is a somewhat similar form in the Northampton Sand at 
Duston. 


350. PLevroromarta (Leptomaria) monticuLus, Deslongchamps, 1848. Not figured. 


1848. PrievRroromarta Monticunus, Deslongchamps. Vol. cit., p. 148, pl. xiii, 
figs. 5 a—d. 


1854. = _ -- ? D’Orbigny, Terr. Jur., 
vol. ii, p. 485, pl. eeelxxxviii, 
figs. 6—10. 

1873. _— _- — ? Tawney, Dundry Gas- 


teropoda, p. 44 (36). 
The specimen on which Tawney based this identification has more resemblance 


to Pl. Agathis, Desl. Lately, however, Mr. Wilson has found a specimen at Dundry, 
which, though rather small, may be safely identified with Pl. monticulus. 


351. PLEUROTOMARIA MONTICULOIDES, sp. nov. Plate XXXV, figs. 10, 10a. 


Description : 
Height : : : : 2 27 mm. 
Basal diameter ‘ ; ; . 29 mm. 
Spiral angle (subconvex) : Std0e: 


Shell conoidal, moderately umbilicate. Spire subconvex, apex rather obtuse. 
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Whorls (about seven) flat to slightly convex, sutures rather close and not canalicu- 
late. Spiral ornamentation is faintly inscribed thoughout the apical whorls, but 
in the later whorls it is only seen in the anterior areas; traces of radial ornamen- 
tation slight. 

The sinus-band is narrow and inconspicuous; it is nearly mesial, or only slightly 
anterior. The body-whorl occupies about half the height of the shell, and is 
bluntly angular towards the base, which is rather flat with faint spiral strie. 
Indications respecting the umbilicus not very clear; aperture nearly square. 

Relations and Distribution—The conoidal figure, almost flat whorls, and non- 
canaliculate sutures serve to distinguish this form from Pl. monticulus, which it 
otherwise greatly resembles. Rare on a low horizon at Haselbury and Coker. 


352. Preororomaria (Leptomaria) sutcata-HumpPuriusiana, sp. nov. Plate XXXV, 
Ae we 


N.B.—It is not without much hesitation that I venture in this case to make a 
new species. The form now under consideration occupies a position midway 
between— 


PrLevRoToMARIA AGatuts, Deslongchamps. Vol. cit., p. 189, pl. xiii, fig. 8, 
and 
_ suLcata, Deshayes after Sowerby. Deslongchamps, vol. cit., p. 1385, 
pl. xiii, fig. 4 = Pl. unisulcata, d’ Orbigny. 


Description : 
Height : ; : : . 24 mm. 
Basal diameter : : ‘ . dl mm. 
Spiral angle. : ; 80%. 


Shell conical, largely and deeply umbilicate. Spire almost regular, with a sub- 
acute apex. Whorls (seven) slightly convex, and with rather faint spiral orna- 
ment, often decussated posteriorly by sinuous growth-lines. There are two varieties, 
one where the suture is slightly canaliculate and the whorls subangular, another 
where the whorls are rather undercut. In some specimens the radial ornament 
on the posterior area of the whorls is strong. 

The sinus-band is very narrow, and situate slightly below the middle of the 
whorls, and in the subangular variety occupies the prominence. The body-whorl 
is bluntly angular at the periphery ; base scarcely convex, smooth, or only marked 
with faint radial striz. Umbilicus steep and “ staircase-like.” Aperture nearly 
square, inner lip straight and rather thickened, being slightly removed on the 
columella. 
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Relations and Distribution.—The oblique and sinuous radial ornamentation in 
the upper part of the whorls resembles that which characterises both Pl. sulcata and 
Pl. Agathis. But the conical outline and sharper apex distinguish it from both 
these species. The general form is undoubtedly near to Pl. wnisulcata, though 
somewhat too uniformly conical, and the whorls not sufficiently angular. 

I have six specimens from the Humphriesianus-zone of Louse Hill and Oborne. 
The exact locality of the figured specimen is unknown (? Louse Hill). The form may 
be regarded as representing PI. sulcata, Sow., on a higher horizon, and very nearly 
equivalent to Pl. wnisulcata, d’Orb. 


353. PLevroromaria (? Leptomaria) Amyntas, d’Orbigny, 1850. Plate XX XV, fig. 12. 


1850. Prevroromarta Amyntas, @’ Orbigny. Prod., i, p. 268, 

1854. — — — Terr. Jur., vol. ii, p. 495, pl. 
ecexcil, figs. 6—10. 

1873. —_— 7 — Tawney, Dundry Gasteropoda, 
p- 41 (33). 


Description : 


Height : ; : : . 44 mm. 
Basal diameter : : : . 44mm. 
Spiral angle . ‘ ; , oa. 


Shell smooth, conical, subelongate, with a deep but narrow umbilicus. Spire 
regular and sharp, with the apex rather flattened. Number of whorls about 
nine in fully-developed specimens, though eight is more usual; these are sub- 
angular and moderately convex. The ornaments are usually very fine; in well- 
preserved specimens it is seen that the spiral striz in the apical whorls are crossed 
by fine axial lines, so as to be subreticulate; later, the spiral ornamentation 
becomes feeble ; the body-whorl in most specimens is nearly smooth, though in 
some (such as the one figured) the spiral ornaments are still visible. 

The slit is narrow, and extends backwards about a quarter of the circumference 
of the body-whorl. The sinus-band is narrow and smooth, being situate on the 
angular prominence of each whorl, so as to constitute a slight keel about two- 
thirds the way down. The body-whorl is usually smooth and bluntly angular at 
the basal periphery, the base flat, and glabrous or substriated; umbilicus funnel- 
shaped. Aperture suboval. 

Relations and Distribution.—This fine and often glabrous shell has affinities 
with the typical Leptomariz through its narrow sinus or slit; whilst the size and 

a4 
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shape of the spire and, to a certain extent, the ornamentation connect it with the 
Fasciate. 

It is abundant and characteristic in the Irony Nodule-bed (Murchisonx-zone) 
at Burton Bradstock. A smaller and more glabrous variety occurs in the 
Concavus-bed at Bradford Abbas. Tawney quotes it from Dundry. All my 
specimens indicate a fossil of the Lower Division. 


354, PLEUROTOMARIA SUBPLATYSPIRA, d’Orbigny, 1850. Plate XXXVI, fig. 1. 


1850. PiEvRoTOMaARIA suBPLATYSPIRA, d’Orbigny. Prod., i, p. 269. 


1854. — — — Terr. Jur., vol. ii, p. 496, 
pl. ccexciii, figs. 1—3. 
Syn. -— FASCIATA, var. PLATYSPIRA, Deslongchamps. Vol. cit., 


p. 54, pl. vi, fig. 2. 


Bibliography, §c.—This and the three following species constitute the Fasciata- 
group (Gyrocycla, Deslong., pars). 

Description.—A somewhat imperfect specimen from the Sauzei-bed, Milborne 
Wick, is about 44 mm. in height and width, with a spiral angle, slightly convex, of 
64°. Shell umbilicate, rather obtuse at the apex. Whorls (nine) slightly convex ; 
spirally striated in the anterior areas only, except in the extreme apical whorls, 
where the ornaments are reticulate, as is usually the case with Plewrotomariz 
belonging to this section ; sutures distinct, but not deeply impressed. The sinus- 
band is broad and slightly raised, showing but little trace of striz or growth-lines, 
even in the earlier whorls; it is flat and strap-like in the later ones, and antero- 
mesial in position. The body-whorl is almost devoid of ornamentation. 

This specimen is slightly wider than the types of Deslongchamps and 
dOrbigny. The broad submesial sinus-band at once separates it from PI. 
Amyntas and the whole of the “ narrow-slit”’ section. 


355. PLevRoToMARIA FascraTa, Sowerby, 1818. Plate XXXVI, fig. 3. 


1818. Trocuus Frascratus, Sowerby. Min. Conch., pl. cexx, fig. 1. 

1854. Prevroromarta Fascrata, Sowerby. Morris, Cat., p. 271. 

1873. — — — Tawney, Dundry Gasteropoda, p. 51 
(43). 
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Bibliography, Sc.—Pleurotomaria fasciata represents a group rather than a 
Species, since forms which may fairly be classed as varieties are numerous. 
Indeed, the exact Dundry type is not often met with elsewhere. Deslongchamps 
(vol. cit., p. 53) expressed a suspicion that his var. platyspira was possibly identical 
with Trochus fasciatus, Sow., but I have followed d’Orbigny in regarding them as 
distinct. The following description of Pl. fasciata is based on Dundry specimens. 

Description : 


Height ; ; : : . 65 mm. 
Basal diameter ; ; ; . 67 mm. 
Spiral angle . ‘ : 5 GOR: 


Shell conical, moderately umbilicate. Spire rather obtuse towards the apex, 
otherwise nearly regular. Whorls (about nine) of moderate and regular convexity, 
and ornamented throughout by a complete system of rather fine spirals which in 
the earlier whorls are decussated so as to produce a reticulate pattern; sutures 
very distinct, but not deeply impressed. 

The sinus-band occupies the crown of the convexity in each whorl, and is broad 
and almost median in position, being rather salient in the earlier whorls, flat and 
strap-like in the later ones; the ornaments are composed of two or more spirals 
with the usual cross-hatching, but in the later whorls these are generally worn 
smooth. The body-whorl is full, subangular at the periphery, and spirally striated 
both in the flank and base, in addition to growth-lines radiating from the margin 
of the narrow funnel-shaped umbilicus. Aperture subquadrate to oval. 

Relations and Distribution.—The ‘‘ Gyrocyclas”’ and, to a certain extent, the 
* Gyroplatas ’’ of Deslongchamps are more or less related to Pl. fasciata, which 
may be accepted as a general term where specimens do not admit of any close 
differentiation. 

This species has a wide distribution throughout the Inferior Oolite in this 
country. The finest specimens known to me are from Dundry, the matrix being 
the Iron-shot Oolite, which is probably in the Humphriesianus-zone. Both the 
typical form and the variety platyspira occur rarely in the Sauzei-bed at Oborne. 
In the Cotteswolds it is found chiefly in the form of casts. I have a specimen 
from the Murchisonx-zone of Coker. It is by far the most abundant species of 
Pleurotomaria in the Northampton Sand at Duston, where individual specimens 
are nearly as fine as at Dundry. Small specimens of this species, resembling 
Pl. Niortensis, V’Orb., are not uncommon in the “ Base-bed’”’ at Lincoln 
(Murchisone-zone) ; subreticulate ornament is very conspicuous in the apical 
whorls of some of these. 
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356, PLeuvroromaRIA StoppartI, Tawney, 1873. Plate XXXVI, fig. 2. 


1873. PLEvRoromaria Stoppart1, Tawney. Dundry Gasteropoda, p. 50 (42), 


pl. iii, fig. 5. 
Description : 
Height (full size) : 5 . . 70 mm. 
Basal diameter 5 : : . 84mm. 
Spiral angle . ; ; : Oe. 


Shell conical, subacute, largely umbilicated. Spire regular. Whorls (nine) 
very convex, and curving each way towards the deep suture. The ornamentation 
consists of spiral lines and oblique decussating radial lines inclined, as usual, in 
opposite directions on either side of the sinus-band; the earlier whorls have a 
cancellated appearance, but in the later ones the area above the sinus-band is 
almost smooth from the absence of spiral lines and the faintness of the cross- 
hatching. 

The sinus-band is broad and situated very slightly below the middle of the 
whorls; where these possess much ornament, it exhibits three spirals which are 
cross-hatched ; in the later whorls it is flat and strap-like. The body-whorl is 
tumid and rounded at the periphery ; base rounded, full, and almost smooth, or 
only marked by curved radii springing from the deep and funnel-shaped umbilicus. 
Apex subovate. 

Relations and Distribution.—As an obvious member of the Fasciata-group this 
is most nearly related to Pl. subplatyspira, especially m the failure of ornament in 
the upper part of the whorls. But the wider spiral angle, convex whorls, and deep 
suture, serve to separate it. Viewed as a member of Deslongchamps’ compound 
species, Gyrocycla, it most nearly approaches the var. saccata, but has a much wider 
spiral angle, besides other differences. 

Apparently known only from Dundry, where the Iron-shot Oolite has yielded 
the Bristol Museum two fine specimens. 


357. Pievroromaria Amata, @’Orbigny, 1854. Plate XLIV, figs. 11 a, 11 5, 11 ¢. 


1854. Prevroromaria amara, d’Orbigny. Terr. Jur., vol. i, p. 512, pl. ccexcix, 
figs. 6—10. 


The principal objection to this identification arises from the circumstance that 
@Orbigny regarded his species as approaching Pl. wnisulcata. This is certainly 
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not the case with the fossils now under consideration. Yet for these d’Orbigny’s 
description and, to a certain extent, his figures answer exceedingly well. 

The following may be taken as representing the dimensions of British 
specimens : 


Height : : ; : . 25 mm. 
Basal diameter ; ; : . 30mm. 
Spiral angle . : ‘ ioe. 


My specimens are somewhat smaller than the French ones, but the spiral 
angle, shape, and ornamentation are almost identical. If there is any difference, 
the whorls in d’Orbigny’s figured specimen are rather more angular. 

The specimens which I refer to Pl. amata occur principally at Louse Hill, in 
the upper part of the Humphriesianus-zone. They evidently belong to the 
Fasciate, though restricted in size as compared with the bulk of that section. 


358, PLEUROTOMARIA TRANSILIS, d’ Orbigny, 1854. Plate XXXVI, figs. 4, 4a. 


1854. PLEvRoToMaRIA TRANSILIS, d’Orbigny. ‘Terr. Jur., vol. ii, p. 482, 
pl. ceclxxxvi. 
Syn. _— GYROCYCLA, var. TRANSILIS, Deslongehamps. Vol. cit., 
p- 60, pl. vii, fig. 1. 


The specimen figured in the accompanying plate has a spiral angle of 58°, and 
is without umbilicus. On the whole it tallies fairly well with the figures and 
descriptions of the French authors, especially Deslongchamps, of this member of 
the Gyrocycla- or Fasciata-group. There are two specimens in my collection from 
the Parkinsoni-zone of Burton Bradstock. 


359. Pievroromarta ALimena, d’Orbigny, 1850. Not figured. 


1850. Pxrevroromarta AnimeEna, d’Orbigny. Prod., i, p. 268. 


1854. — —_ — Terr. Jur., vol. ii, p. 462, pls. 
ece]xxvii and ecelxxviil, fig. 1. 
Syn. — GYROPLATA, var. HQuistRiata, Deslongchamps. Vol. cit., 


p- 57, pl. vi, fig. 4. 


Since it is probable that the varieties xquistriata and inexquistriata merely 
represent different stages or conditions of the same species, it might be permissible 
to retain the specific name gyroplata. Provisionally, however, we may accept 
d’Orbigny’s name Alimena. 
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A specimen in my collection answering well to the description and figures, as 
quoted above, has a height of 80 mm. and a spiral angle of 50°. The shell is 
acutely conical, and scarcely umbilicated. The whorls are subconvex to flat, but 
well marked off by the suture. The body-whorl is angular at the basal periphery, 
and the base nearly flat. In the early whorls the ornaments are finely reticulate, 
becoming smooth in the adult stage. Sinus-band quite median, broad and very 
flat in the later whorls. 

One specimen from the Parkinsoni-zone of Burton Bradstock. 


360. Pieuroromaria suBrasciata, d’Orbigny, 1850. Plate XLIV, fig. 10. 


1850. PrievRoTomMaria suBFascraTa, d’Orbigny. Prod., i, p. 269. 


1854. — — _— Terr. Jur., vol. u, p. 500, 
pl. ecexeiv, figs. 1—3. 
Syn. — FASCIATA, var. CRENATA, Deslongchamps. Vol. cit., p. 53, 
pl. vi, fig. 1. 


This is so well marked a form as to present little difficulty in identification. A 
specimen, believed to have come from the Humphriesianus-zone of the neighbour- 
hood of Sherborne, has a height of 75 mm. and a spiral angle of 62°. It differs 
from Normandy specimens, as described, in having no umbilicus. Pl. subfasciata 
(crenata is more descriptive) helps to connect the Fasciatz with the still more 
numerous section of the Ornate. 


361. PLevroromaria PHyosprIRA, d’Orbigny, 1850. Not figured. 
gn g 


1850. Pxirvroromarta pHyospira, d’Orbigny. Prod., i, p. 269. 


1854. — — — Terry sur vole) a, py 002, 
pl. ecexev. 
Syn. — FASCIATA, var. PHYOSPIRA, Deslongchamps. Vol. cit., p. 58, 
pl. v, fig. 4. 


A large but somewhat imperfect specimen, nearly 100 mm. in height, from the 
Humphriesianus-zone of the neighbourhood of Sherborne may, without doubt, be 
referred to this very characteristic form. Mr. Wilson has also found this species 
in the Iron-shot Oolite of Dundry. The shell is conical and subturrited, the 
earlier whorls being angular and carinated, with nodular ornaments on the carine ; 
the lower whorls are smooth and tumid, and in harmony with the gyrocycloid 
forms of the Fasciate. This species constitutes another link between the Fasciatez 
and the Ornate. 
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362. PLEUROTOMARIA SUBDECORATA, Miinster, 1844, Inferior Oolite variety. Plate 
XXXVI, fig. 10. 


1844, PLEvRoToMaRIA suspEcorata, Minster. Goldf., Petref., pl. elxxxv, fig. 3. 


1854. — — — ? D’Orbigny, Terr. Jur., vol. i, 
p- 445, pl. ecelxiv, figs. 1—6. 
1873. _ _ — (? non d’Orb.) Tawney, Dundry 


Gasteropoda, p. 44 (86). 


Description : 


Height j : : . 30 mm. 
Basal diameter : : ; . 40 mm. 
Spiral angle . ‘ : Bell 


Shell turbinate, subturrited, widely initia: Spire regular. Whorls (seven) 
subconvex and rather flattened posteriorly, sutures subcanaliculate in the later 
whorls. The ornamentation is regular throughout, consisting of well-cut and 
slightly undulating spirals, which show beautiful cancellation in the early whorls, 
and a certain amount of radial striping in the posterior area of the later ones. 

The sinus-band is submedian, prominent, and moderately wide, but does not 
constitute an angle; it has spiral ornament similar to that of the whorls, though 
rather closer. he body-whorl is bluntly angular at the periphery ; base sub- 
convex and largely umbilicated with strong spiral and radial ornamentation. 
Aperture subrhomboidal. 

Relations and Distribution.—Near to Pl. subdecorata, M., this form differs in 
having the whorls less angular ; yet, on the whole, conforming to Goldfuss’ rather 
than to d’Orbigny’s description. It belongs to the Fasciate, though with a tendency 
towards the Ornate. 

The figured specimen, from Dundry, is the only one of that size from the Inferior 
Oolite. A much smaller form, about 12 mm. in height, and with six whorls, 
occurs sparingly in the Concavus-bed at Bradford Abbas and in the “ Base bed”’ at 
Lincoln. These specimens seem to be truly micromorphs of Pl. subdecorata, but 
are rather more turrited and with canaliculate sutures. At present we should 
not be justified in constituting a new species. 
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363. Prevrotomaria ALLICA, d’ Orbigny, 1850. Plate XXXVI, figs. 5, 5a. 


1850. Puievroromaria Arica, d’Orbigny. Prod., i, p. 268. 


1854. — — = Terr. Jur., vol. ii, p. 490, pl. ecexe. 
1873. —_— — — Tawney, Dundry Gasteropoda, p. 42 
(34). 
Description : 
Height (large specimen) ‘ ; . 55 mm. 
Basal diameter ‘ : . . 45 mm. 
Spiral angle . : : . 48°—52°. 


Shell conical, elongate, not umbilicated. Spire regular. Whorls (about nine) 
flat to subconvex, and slightly projecting over each other. There is some differ- 
ence of ornamentation between the apical and anterior whorls; generally the 
system may be described as consisting of rather wide-apart spirals above the sinus- 
band, with a stronger and more decussated pattern below, 7. e. the anterior portion 
of each whorl is minutely cancellate down to the sutural margin. 

The sinus-band is median or only slightly anterior, fairly prominent in the 
apical whorls, flattish and not very wide in the more advanced ones. The body- 
whorlis between one third and one half the total height, and bluntly angular at the 
periphery ; base flat to subconvex, with distinct spiral ornament and no umbilicus. 
Aperture subquadrangular and moderately oblique, with a very thick columellar lip. 

Relations and Distribution.—Pl. Allica must be regarded as a member of the 
Fasciata-group, having a narrow spiral angle and a comparatively small habit. 
Its relationship to Pl. Alimena is obvious. 

Tawney mentions one specimen from Dundry; I have five from the Louse 
Hill beds, which are generally regarded as in the upper part of the Hwmphriesianus- 
zone. 


364. PLEUROTOMARIA SUBRETIOULATA, @’Orbigny, 1850. Plate XXXVI, figs. 6, 6 a, 


and ? fig. 7. 
1850. PLEUROTOMARIA SUBRETICULATA, d’Orbigny. Prod., i, p. 268. 
1854. — — — Terr. Jur., vol. ul, p. 494, 
pl. ecexeii, figs. 1—5. 
1873? — — _ Tawney, Dundry Gastero- 
poda, p. 46 (38), pl. iii, 
fig. 7. 


Syn. — RETICULATA, Deslongchamps. Vol. cit., p. 64, pl. ix, fig. 3. 
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Bibliography, §c.—Deslongchamps had some doubt whether his Pl. “ reticulata” 
was really distinct from PI. tevtilis, which latter, likewise, was held to merge into 
Pl. “ scalaris.” It must be admitted that these three forms wait upon each other 
closely, and I am inclined to regard Pl. ‘* scalaris” 
Pl. textilis. Pl. “ reticulata” seems distinct, but as the specific name had already 
been appropriated, the species was re-named subreticulata by d’Orbigny. 

Description. (N.B.—There are two forms or varieties of Pl. subreticulata in the 
Dorset beds. The following more particularly relates to the narrow, elongate 


as merely a megalomorph of 


variety from the Humphriesianus-zone—fig. 6 :) 


Height : re : : SSO Mmme 
Basal diameter ; : : . 28 mm. 
Spiral angle . eo. 


- Shell conical-elongate, not umbilicate. Spire regular, with a sharp apex. 
Whorls (nine or ten) flat to subangular, with a slight basal rim; sutures rather 
close. The entire shell, imcluding even the sinus-band, is finely and evenly 
reticulate. 

The sinus-band, which has three spiral lines, is rather below the middle of the 
whorls, prominent but not very wide; it forms a keel, and thus, in conjunction 
with the basal rim, causes the whorls to be slightly bicarinate. Body-whorl 
distinctly bicarinate, the upper keel being formed by the sinus-band; sharply 
angular at the periphery, with a flat base. There is a slight umbilical fissure but 
no true umbilicus. Aperture almost square, with a straight inner lip. 

This variety occurs at Louse Hill and Mapperton; the former locality yields 
fossils of the Humphriesianus-zone. The precise horizon at Mapperton has not, to 
my knowledge, been exactly determined, but the Gasteropoda greatly resemble 
those from Louse Hill. 

Description of a smaller variety from the Parkinsoni-zone :—Short, conical shells 
about 20 mm. in height, and with a spiral angle of 60°. These apprcach PI. 
distinguenda, Tawney, but are more bicarinate, whilst the ornamentation is 
more reticulate than in that species. The aperture is very square, and the 
inner lip thickened and slightly recurved. I have four specimens from the bed 
distinguished as P. 1, Burton Bradstock. 

Relations and Distribution.— Pl. subreticulata, besides its intimate relation with 
the species next described, is connected with a kind of sequence of reticulate 
Plewrotomariz which are found on more than one horizon in the British Jurassic 
rocks. ‘Tawney recognised this species from the Dundry beds; in Dorset it is 
only found in the Upper Division of the Inferior Oolite. 

A specimen from the Lincolnshire Limestone of Rauceby (fig. 7) is 
provisionally referred to Pl. subreticulata. It differs from the Dorset shells (long 
type) in its wider spiral angle and less bicarinate whorls. ‘he axial lines or 

55 
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wrinkles on the posterior areas are, also, strongly developed,—a feature which is 
emphasised in d’Orbigny’s figures, but is probably of no greatimportance. Morris 
(‘ Quart. Journ. Geol. Soc.,’ vol. ix, p. 326) quotes Pl. reticulata, Desl., with a 
query, from the Ponton beds. 


365. PLEUROTOMARIA TEXTILIS, Deslongchamps, 1848. Plate XXXVI, fig. 8; 
including Pl. scalaris, Deslongch., fig. 9. 


1848. PLEUROTOMARIA TEXTILIS, Deslongchamps. Vol. cit., p. 68, pl. ix, fig. 2. 


1850. — — — D’Orbigny, Prod., i, p. 268. 

1854. _- -- —_ D’Orbigny, Terr. Jur., vol. ii, 
p- 492, pl. ecexci, figs. 6—10. 

1873. -— -- — Tawney, Dundry Gasteropoda, 
p- 53, (45). 

Syn. or var. — ScALARIS, Deslongchamps. Vol. cit., p. 66, pl. vii, fig. 4; 
pl. viii, figs. 1, 2,8; pl. ix, 
fig. 1. 


Bibliography, Sc.—Not without hesitation Deslongchamps concluded to 
separate Pl. tevrtilis and Pl. scalaris, though doubting the validity of the latter 
species. Finally he left it an open question. D’Orbigny recognised three species 
in this group, viz. Pl. textilis, Deslongch. (‘ Terr. Jur.,’ vol. ti, p. 492, pl. ecexci) ; 
Pl. strigosa, V Orb. (vol. cit., p. 504. pl. eeexevi); and Pl. subscalaris, d’Orb. (vol. 
cit., p. 505, pl. ceexevii). 

For the present I am content to regard the scalaris section of this group as 
representing megalomorphic forms of P/. textilis, which must be accepted as the 
specific name. 

Description (medium size = PI. tevtilis) : 


Height : : : . . 60mm. 
Basal diameter : ; : . 48 mm. 
Spiral angle . : ; 56°. 


Shell conical, turrited, not umbilicated. Spire regular. Whorls (about nine) 
angular and bicarinate or subbicarinate, according to the greater or less 
prominence of the basal rim. The whorls increase by steps, and in some cases 
are rather undercut; sutures close. In well-preserved specimens the ornaments 
of the apical whorls are seen to be reticulate, but in the later whorls spiral 
ornamentation alone prevails. 

The sinus-band is nearly median, large, round, and prominent ; and apparently 
without ornament other than curved growth-lines ; it is situate at the angle, and 
constitutes the greatest salience of each whorl, being more especially conspicuous 
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where the basal rim is wanting or only slightly developed. ‘lhe body-whorl is 
bicarinate, though generally the keel which carries the sinus-band is the more 
prominent, the intervening space being much excavated. The periphery is more 
or less angular; base subconvex in the smaller specimens, very tumid in the larger 
ones, and apparently smooth. Aperture subquadrate, with inner lip but slightly 
oblique. 

Relations and Distribution—This species attains a considerable size, and its 
megalomorphs (P/. scalaris) present much variety. The smaller forms have some 
resemblance to Pl. reticulata, but may be distinguished by the smooth and rounded 
sinus-band, and also by the more angular shape of the whorls. 

The specimens in my collection are from the Pariinsoni-zone of Dorset. Fig. 8 
represents a bicarinate specimen of medium size (Pl. textilis) from P. 1, Burton 
Bradstock. From Halfway House are two large specimens, one of which (fig. 9) 
may be identified as Pl. scalaris, var. stricta, and another and still larger one (not 
figured) as Pl. scalaris, var. ambigua. 

Tawney mentions one specimen of Pl. textilis from Dundry, but this perhaps 
is a doubtful identification, 


366. PLevROTOMARIA PavorstTRIATA, d’ Orbigny, 1850. Plate XXXVII, fig. 1. 


1850. PxiervroroMaRria pavcrsrRiata, @’Orbigny. Prod., i, p. 269. 


1854. -—- — — Terr. Jur., vol. ii, p. 454, 
pl. ecelxxi. 

Syn. — PROTEUS, var. PAUCISTRIATA, Deslongchamps. Vol. cit., p. 

48, pl.i, fig. 2. 


Bibliography, §c.—This is simply a wide-angled member of the great Proteus- 
group, of which such large specimens are figured in the ‘ Memoirs of the Linnean 
Society of Normandy.’ ‘I'he softened outline of the whorls and the paucity 
of the tuberculations in this ‘ species,” together with the general character of the 
ornamentation, seems to connect the Ornate with the Fasciate. 


Description : 
Height (medium size) . ; : . 35 mm. 
Basal diameter : 3 : . 60 mm. 


Spiral angle. ; : 7 ten 
Shell conical, turrited, umbilicated. Spire regular. Whorls (eight or nine) 
angular and increasing by steps, the keel being situated in the posterior third of 
the whorl. The upper whorls have reticulate ornament, with nodules on the keel ; 
later on the nodules become fainter and gradually disappear, leaving a somewhat 
naked carina; the spiral ornament is continuous throughout. 
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The sinus-band is situated a little above the centre of the subcarinal portion of 
the whorls ; it is wide, flat, and non-salient; a strong spiral line in the middle may 
be noted, but later on this seems to undergo modification. The body-whorl is 
bicarinate with a sharp angle at the periphery (more like d’Orbigny’s figure than his 
description). Generally, too, the basal angle is subnodular, almost like that in PI. 
subfasciata. Base flat, with a large umbilical excavation, the spiral striz being 
faint and confined to the outer margin. Aperture oval and oblique. 

Relations and Distribution—As a member of the Proteus-group its relations 
have already been partially indicated. The figured specimen is from the Iron-shot 
Oolite of Dundry. TI have a large specimen from the Humphriesianus-zone of the 
Sherborne district, and a few smaller ones. It is less abundant than the species 
next described. 


367. Prevrotomaria Proreus, Deslongchamps, 1848. Plate XXXVII, fig. 2. 


1848. Prevroromaria Prorevs, var pxcrtsa, Deslongehamps. Vol. cit., p. 50, 
pl. i, fig. 1. 
1854. -- --- Deslongchamps. D’Orbigny, Terr. Jur., vol. ii, 
p. 453, pl. ecelxx. 
1873. 


— Tawney, Dundry Gasteropoda, 
p. 52 (44). 


N.B.—It should be borne in mind that specimens, such as the one figured, are 
incomplete, and do not attain to the smooth stage, as is the case with the very much 
larger ones in Normandy. 

The height of the largest British specimen known to me is about 50 mm. ; 
whilst the spiral angle is at least 10° narrower than in Pl. paucistriata ; the whorls 
are drawn out axially and have a rather different shape, whilst the umbilicus is 
very narrow. ‘The nodules on the carine are bolder and more wide apart in PI. 
Proteus than in Pl paucistriata, but there are intermediate forms. The elongate 
specimens which I refer to Pl. Proteus are most abundant in the Humphriesianus- 
zone of Louse Hill; and, generally speaking, the group is chiefly found in the 
Sherborne district. 

From Louse Hill (upper part of Humphriesianus-zone) I have likewise a portion 
of a large specimen indicative of Pl. constricta, Deslongch. This species, as the 
author remarks (vol. cit., p. 42), links the varieties of Pl. Proteus with those of Pl. 
armata. 
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368. PLEUROTOMARIA ARMATA, Miinster, 1844. Plate XXXVII, fig. 5. 


1844. Prevrotomarta arMATA, Miinster. Goldf., Petref., pl. 186, fig. 7. 


1848. — -~ — Deslongchamps, vol. cit., p. 39, pl. ii, 
fig. 2; pl. in, fig. 2. 
1854. — — — D’Orbigny, Terr. Jur., vol. 1i, p. 451, 
; pls. ecelxviii, ecclxix. 
1873. _ — — Tawney, Dundry Gasteropoda, p. 50 
(42). 
Syn. _ DENTATA, Deslongchamps. Vol. cit., p. 37, pl. iv, figs. 1 
and 2. 


Bibliography, §c.—Mimster’s species was originally described from the ** Upper 
Oolite”’ of Streitberg and Vigors; but since it has been identified by Deslong- 
champs, d’Orbigny, and other paleontologists as a fossil of the French Bajocian, 
there is no need to step behind their conclusion. 

Description (especially applicable to the var. Miinsteriana, Deslongch.) : 


Height : : ; : . 60 mm. 
Basal diameter ; d 2 conmim: 
Spiral angle (approx. i : = 100% 


Shell thick, trochiform, subdbnrssed, deeply umbilicated. Spire convex. 
The whorls, six in number, are angular and step-like in their increase, the angle of 
the whorl being situate about one third the way down, the upper third being nearly 
flat, and the remaining two thirds nearly vertical. The keels carry thick nodula- 
tions at rather wide intervals, and at the base of the lower whorls is a set of 
tuberous undulations. The sides of the shell are ornamented by richly-cut spirals, 
which are large and flexuous towards the anterior margin. Sutures rather close 
and undulating. 

The sinus-band is placed about the middle of the height of the whorls ; it is 
wide, flat, and spirally striated, but in the body-whorl smooth and strap-like. 
The body-whorl is bicarinate, the upper carina being grossly nodular as in the rest 
of the shell; whilst the lower carina, situate on the basal periphery, is bluntly 
angular and ornamented with a series of striated undulations rather than nodules, 
these become fainter anteriorly. Base convex, with marginal striz and sometimes 
a marginal furrow; nearly smooth towards the centre, but spirally striated in the 
cavity. The umbilicus is somewhat funnel-shaped, and very deep. Aperture 
nearly circular, with some obliqueness of the outer lip. 

The var. precatoria, Deslongchamps, has a less depressed spire and some slight 
differences of ornamentation. 

Relations and Distribution.—This species is one of the most vigorous and charac- 
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teristic of the Ornate, being related on one side to the turrited, and on the other 
to the depressed forms. 

The best specimens are from the Parkinsoni-zone of Burton Bradstock, where 
also the var. dentata occurs. From the Humphriesianus-zone at Bradford Abbas I 
have a specimen something between Pl. armata var. precatoria, and Pl. Sauzeana, 
d’Orb. Smaller and less characteristic specimens of P/. armata are found in the 
' Sauzei-bed of the Sherborne district and at Louse Hill, both in the Humphriesianus- 


zone. 


369. Prevroromarta, cf. Sauzpana, d’Orbigny, 1850. Not figured. 


1850. Prevroromarta Savzeana, d’Orbigny. Prod., i, p. 267. 


1854. — — — Terr. Jur., vol. ii, p. 457, pl. 
eee] xxili. 

1873. — ae -- Tawney, Dundry Gasteropoda, 
p. 51 (48). 


Specimens referred to this species do not quite fit in with the description and 
figure in the ‘Terrains Jurassiques.’ Yet there are specimens from Dundry 
reaching up to 90 mm. in height, which approach more nearly to Pl. Sauzeana 
than to the most elongate varieties of Pl. avmata. The fineness of the nodulations 
in Pl. Sauzeana is one characteristic feature. I have already alluded to the 
specimens from the Irony Bed of Bradford Abbas (Humphriesianus-zone). These, 
together with the Dundry specimens, are distinguished in my Collection as Pl. 
* sub-Sauzeana.” 


370. PLevRotomaria TUBERCULOSA, Defrance, 1826. Plate XXXVII, figs. 4a, 4b. 


1826. PiruroromMarra TUBERCULOSA, Defrance. Dict. Sci. Nat., vol. xli, p. 382, 
pl. lxxxvi, fig. 3. 


1854. -- — — Morris, Cat., p. 272 (I. O., 
Bridport). 
Syn. — ornata, Deslongchamps (especially var. suLCIFERA). Vol. 


cit., p. 37, pl. iv, fig. 3. 
— — — — D’Orbigny, Terr. Jur., vol. ii, 
p. 449, pls. ecelxvi, ecelxvii. 
Non. — TUBERCULOSA, Zieten (1830). Verstein. Wiirt., p. 47, 
pl. xxxvy, fig. 3. 


Bibliography, §c.—Deslongchamps, and after him d’Orbigny, regarded this 
species as identical with Tvochus ornatus, Sow. Tawney (op. cit., p. 49) did not 
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accept this view, and I am inclined to agree with him. Certainly one could fill a 
plate with forms of the Ornate which might possibly be regarded as intermediate 
between Pl. tuberculosa, Defrance, and Pl. ornata, Sow. But under any 
circumstances the fossils we are now considering differ so widely from the average 
form of Sowerby’s species as to merit distinction. Since a name is required, that 
of “ tuberculosa” is certainly appropriate. The type was obtained from “ near 
Caen in the Oolite bed.” 


Description : 
Height : : : : . 25 mm. 
Basal diameter : : : . 55 mm. 
Spiral angle : ; » 1282. 


Shell turbinate, much depressed, widely umbilicate. The spire, though low, is 
regular. Whorls (six) angular, and increasing by wide steps »with a canaliculate 
suture. ‘he angle of each whorl is ornamented with very thick tubercles, and the 
entire shell is pervaded by fine spiral lines, radially decussated in the earlier 
whorls, and undulating towards the anterior margin of the later ones. 

The sinus-band is rather wide, flat and submedian ; its ornaments vary with 
the ornaments of the whorls, but anteriorly have a tendency to disappear, showing 
only sinuous growth-lines. The body-whorl is relatively very large, euomphaloid, 
and bicarinate; the upper keel is grossly nodular ; in the lower keel the nodules 
are drawn out spirally, exhibiting a dentate periphery. Base round, with a large 
infundibuliform umbilicus. Aperture oval, depressed. 

Relations and Distribution.—This is pretty near to Pl. ornata, var. suleifera, 
Deslongch. ‘The form is rare in England. The best specimens come from Louse 
Hill (Humphriesianus-zone). The fossil quoted by Morris as from the “TI. O. 
Bridport ’’ came most probably from Burton Bradstock, whence also I have seen 
specimens of Pl. tuberculosa. 


371. PLEvROTOMARIA oRNATA, Sowerby, 1818. Plate XXXVII, figs. 3 a, 3b, 3c. 


1818. TrocHus ornatus, Sowerby. Min. Conch., pl. cexxi, fig. 1. 


Syn. 1823. — Pattium, Farey. Sowerby, Min. Conch., vol. iv, Index (Corri- 
genda). 
1843. Prevroromarta Patiium, Sowerby. Morris, Cat., p. 158 (edition of 1854, 
p- 271). 
1873. — — Morris. Tawney, Dundry Gasteropoda, p. 49 
(41). 


Bibliography, §e.—So long as this species was referred to the genus T’rochus, 
the name selected by Sowerby was open to Farey’s correction. Subsequently 
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** ovnata” to 


quite a different species (vide infra). This was accepted by Morris, who 

accordingly retained the name “ Palliwm”’ for Sowerby’s species, and Tawney 

followed suit. It is now proposed to restore Sowerby’s specific name. 
Description (Sherborne variety) : 


Defrance, in constituting the genus Plewrotomaria, applied the name 


Height . ‘ : : . 30 mm. 
Basal diameter : : ; . 42 mm. 
Spiral angle . : 5 SOR 


Shell turbinate, subdepressed, umbilicate. Spire regular, apex pointed. 
Whorls (six to seven) angular to subconyex and increasing by steps; sutures 
canaliculate. On the flattened posterior area of all the whorls is a system of close 
tubercular undulations drawn out radially, whilst the spiral ornamentation is 
rather faint ; in some specimens an anterior crenulated belt is developed. 

The sinus-band is median, flat and retreating in the upper whorls, rounder and 
more prominent in the lower ones; it is mostly without markings other than the 
usual sinuous growth-lines. The body-whorl is large and subconvex, with the 
undulating radial costz on the posterior area well developed, and sometimes the 
prominence of the sinus-band almost constitutes a keel; it is bluntly angular at 
the periphery, which is subcrenulate to smooth in many of the Sherborne 
specimens. Base convex, with radial ornamentation preponderating over the 
spiral; umbilicus rather small. Aperture oval-depressed. 

Varieties.—The Sherborne specimens present many varieties amongst them- 
selves, some being less glabrous and with more marginal crenulation than the one 
figured. From other districts are specimens in which the whorls are more angular, 
the tuberculations wider apart, and the base rather flatter with well-marked spiral 
ornament. On the other hand, the Sherborne variety develops glabrous forms 
where the whorls are smooth-convex, the base tumid, and the umbilicus almost nil. 

Relations and Distribution —Pl. ornata, Sow., is essentially a small form, rarely 
exceeding 30 mm. in height. It can hardly be regarded as the young of Pl. 
tuberculosa, though without doubt the species recognised in the Ornata-group 
have a tendency to inosculate. On the other hand, the narrow and prominent 
character of the sinus-band in the body-whorl, and the rounding off of the whorls, 
so different from that of the Ornate generally, seem to connect Pl. ornata, Sow., 
with some of the Granulatw, more especially with Pl. granulata, Sow. 

The type was from Dundry. The variety above described is abundant in the 
Sauzei-bed at Oborne. Very characteristic specimens, obtained from Dundry, 
are to be seen in the Bristol Museum. These have somewhat bolder ornaments 
than the figured specimen, but in other respects agree. 
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372, PLEUROTOMARIA ORNATA-DEPRESSA, Sp. nov. Plate XX XIX, figs. 3 a—c. 
Cf. Cirrus cartnatus, Sowerby. Min. Conch., pl. cccexxix, figs. 3, 4. 


Description : 


Height : : 3 ° . 14mm. 
Basal diameter : 4 : . 40 mm. 
Spiral angle . F : ‘ s (135%. 


Shell turbinate, subdiscoidal, umbilicate. Spire regular. Whorls (about five) 
angular and discoidal; sutures strongly canaliculate. The spiral ornamentation 
is well developed, and, in addition, the crown of each whorl carries a zone of 
undulating radial tubercles regularly disposed. 

The sinus-band is wide, median and flat, with traces of spiral lines, which, 
however, are not seen anteriorly. The body-whorl is relatively large and similar 
in character to the whorls of the spire, with an angular periphery and flattish base 
richly decussated ; umbilicus deep rather than wide. Aperture oval-depressed. 

Relations and Distribution.—The figured specimen is from Bradford Abbas 
most probably from the Concavus-bed. Small depressed forms, with somewhat 
similar ornamentation, occur in the Murchisone-zone of the Cotteswolds; I also 
possess a cast from Leckhampton which corresponds well with this figure. PI. 
ornata-depressa may be regarded as the most depressed variety of the Ornata-group. 
A large specimen showing similar ornamentation, but with a rounder body-whorl 
and rather higher spire, presents us with another variety of the Ornata-group. 
This is from Dundry. 

Note respecting Cirrus carinatus.—It will be remembered that this very 
discoidal cast came from Leckhampton. Presuming that it is the cast of a 
Pleurotomaria, this makes one of the three Jurassic species of which the actual 
figured specimen is preserved in the Sowerby type collection at the British Museum. 

Unfortunately, the name “ carinata”’ as applied to Plewrotomaria is bespoken 
for a Paleozoic fossil, viz. Plewrotomaria (Helix) carinata, Sowerby (‘ Min. Conch.,’ 
pl. x, upper and lower figures). 


373. Purvrotomaria Actma, d’Orbigny, 1850. Plate XXXVII, fig. 8. 


1850. Prevroromarta Acrma, d’Orbigny. Prod., i, p. 267. 


1854. — — — Terr. Jur., vol. il, p. 459, pl. ccelxxv. 
1873. _— — — Tawney, Dundry Gasteropoda, p. 50 
(42). 
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Description : 
Height : ‘ : 5 . 45 mm. 
Basal diameter : : ; . 75 mm. 
Spiral angle . ; ; ; “, L20°2 


Shell turbinate, depressed, umbilicate. Spire convex. Whorls (six to seven) 
subangular, and increasing by steps with a canaliculate suture. The crest of each 
whorl is surmounted by a diadem of tubercles, rather small and oblique but 
somewhat closely set, whilst flexuous spiral lines ornament the sides of all the 
whorls ; moreover in some cases the posterior margin of each whorl shows a ridge 
lying between two furrows, in the upper of which is the suture, whilst the lower 
furrow constitutes a sort of trough immediately behind the diadem of tubercles. 
In other cases there is a slight anterior keel at the base of each whorl. 

The sinus-band is broad and median, and shows three spirals in the earlier 
whorls ; but there is great variety in this respect, and also in the degree of its 
prominence; in the body-whorl of very large specimens it is flat and scaly. The 
body-whorl is relatively very large and biangular, the upper carina being 
surmounted with tubercles, whilst the lower one, forming the angle or basal 
periphery, is little more than crenulated in some specimens. The base is 
subconvex and without any special ornament, but the flexuous growth-lines are 
very conspicuous, and may be traced into the deep and funnel-shaped umbilicus. 
Aperture subovate-depressed. 

The younger forms have a strongly dentate periphery and actinomphaloid base, 
but the umbilicus is not so wide as in Pl. actinomphala. 

Relations and Distribution —This is one of the representatives, on a higher 
horizon, of Pl. actinomphala; but the spire is more convex, the ornaments are 
different, the body-whorl is more angular, and the rugose character of the base 
appears to be modified. There is, however, much variety. 

It was quoted by d’Orbigny from Dundry, from which locality I have one 
specimen. By far the best specimens come from the Sauzei-bed at Oborne. I 
have one in a good state of preservation which has a basal diameter of 100 mm. ; 
in this one the basal periphery has become quite smooth. No other horizon in 
Dorset has, to my knowledge, yielded PI. Actzxa. 


1 D’Orbigny gives the spiral angle as 102°, but his figured specimen shows an angle of 110°. It 
seems probable that the Dorset specimens are wider on the whole. 
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374, PLEUROTOMARIA OXYTERA, sp. nov. Plate XXXVII, fig. 6. 


Description : 
Height : : : : . 35 mm. 
Basal diameter 5 : : . 55 mm. 
Spiral angle . : : : SEK 


Shell conical, trochiform, moderately umbilicated. Spire regular or very 
slightly concave ; apex sharp. Number of whorls about eight; those at the apex 
slope regularly, but presently become subgradate, sutures close and not cana- 
liculate. The spiral system of ornament is strong, undulating, and rather wide 
apart; there is a diadem of regular and rather fine tubercles at the angle and 
another at the base of each whorl, which is subbicarinate. 

The sinus-band is median, prominent, and pretty wide, but varies in the 
different whorls; showing from one to three spirals, though this feature is effaced 
in the body-whorl, where it is somewhat flattened. The posterior area of the 
body-whor! is mostly without tuberculation, but the lower keel is very prominent 
and nodular, showing a strongly dentate periphery. Base convex, without marked 
spiral ornament, deeply but not widely umbilicate, and very actinomphaloid, the 
larger specimens being smoother. Aperture subrhomboidal and oblique. 

Relations and Distribution.—Distinguished both from Pl. Actea and Pl. 
actinomphala by its conical habit and sharp spire, it approaches the latter in the 
character of its ornamentation, whilst the actinomphaloid base is a feature shared 
by all three species. It is very directly connected with the acute variety of 
Pl. actinomphala, but the umbilicus is always smaller, and there are other 
differences. 

I have three specimens from the Sauzei-bed, Oborne. 


375. PLevROTOMARIA ACTINOMPHALA, Deslongchamps, 1848. Acute variety, Plate 
XXXVII, figs. 7a, 7b, and Plate XX XVIII, 
fig. 5. Obtuse variety, Plate XXXVIII, 


figs. 1—4. 
1848. PLevROTOMARIA acTINOMPHALA, Deslongchamps. Vol. cit., p. 32, pl. xviti, 
fig. 1. 
1854. = — — D’Orbigny, Terr. Jur., 
vol. li, p. 458, pl. ecclxxiv. 
1873. — — — Tawney, Dundry Gas- 


teropoda, p. 49 (41). 
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Bibliography, §ce.—It should not be forgotten that the types of Pl. actinomphala 
occur in the “ Maliére ” of Normandy, a bed underlying the ‘‘ Oolithe ferrugineuse.”’ 
Deslongchamps speaks of it as being common in the condition of casts. It so 
happens that in the Concavus-bed at Bradford Abbas, which should be somewhat 
about the horizon of the “ Maliére,”’ i.e. in the Lower Division of the Inferior 
Oolite, a group of Plewrotomaria occurs, exhibiting great variety both as to size 
and form, but which, without using varietal names, it may be convenient to focus 
under Pl. actinomphala. 

Similarly, it seems probable that considerable variety exists in the specimens 
from France, if we are to regard the figures of Deslongchamps and d’Orbigny as 
representing the same species. 

Description.—Amidst a multiplicity of fossils of all ages and sizes, and with 
much variety of character, there are two groups of varieties which attract our 
attention. 

Acute Variety (Pl. XXXVII, fig. 7, and Pl. XXXVIII, fig. 5).—The form is 
conical, and the shell may have a smooth periphery as in the first figure, or a 
rugose periphery as in the second. Generally speaking, this form is rugose in 
ornament, and it seems, on the whole, more nearly to represent the Pl. actinomphala 
of the French authors. It is also intimately related to Pl. oxytera, described above, 
though the whorls are always more tabulate. 

I have specimens of this variety, chiefly from the Concavus-bed at Bradford 
Abbas and Halfway House, also from Dundry, and even from the neighbourhood 
of Sherborne. 

Obtuse Variety (actinomphala-abbas) : 


Height (moderate size) . é . 42 mm. 
Basal diameter : : : . 65 mm. 
Spiral angle . : . 110°—115°. 


Shell turbinate, depressed, largely Geilicate! Spite regular ; apex subacute. 
Whorls (seven) subangular and inclined to be tabulate, increasing by steps ; in the 
spire-whorls the suture is canaliculate. On the crest of each whorl is a corona of 
tubercles, which are regular, and there is a certain amount of spiral ornamentation, 
which is rather worn off in the older specimens ; there is no trace of a second carina 
or belt at the base of the whorls. 

The sinus-band is median, wide, and flat, showing some spiral lines in the 
younger and better preserved specimens, but usually smooth and strap-like in the 
later ones. The body-whorl is relatively very large, convex, and biangular, the 
anterior angle being nodular to smooth according to age and condition. The base 
is convex and without much trace of spiral ornament, except in very young shells ; 
umbilicus wide, steep, and like a “ staircase” in the earlier stage, with large ribs 
radiating therefrom, though scarcely reaching the margin. In the old shells these 
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flexuous radii in the base, so characteristic of the species, are lost, and only growth- 
lines remain. Aperture subcircular. 

[ Note as to the figures on Plate XXX VITI.— Figs. 1 a, 1 b, represent two aspects 
of the early adult stage, where strong traces of the actinomphaloid character still 
remain. Fig. 2 represents three aspects of the early stage of one of the more rugose 
forms. Specimens of this size and character are very common in the Concavus-bed at 
Bradford Abbas, though showing much variety amongst themselves. ig. 3 repre- 
sents two aspects of the early stage of a smooth variety, where the staircase-like 
character of the umbilicus is preserved, but the umbilical rays are almost wanting. 
Figs. 4 a, 4b, represent the last stage of Pl. actinomphala-abbas, where the actinom- 
phaloid character is entirely lost, and the shell is smooth alike from age and wear. 
Of these forms, too, there is a very great variety. Most of them exhibit a ten- 
dency to gibbosity in the penultimate whorl; there is also considerable variety in 
the degree of depression, and in some instances the whorls of these old shells are 
so much undercut as to produce quite a different figure. | 

All the above are from the Concavus-bed, Bradford Abbas. In the Murchisonz- 
zone of that locality are specimens which one hardly knows whether to refer to 
Pl. actinomphala, Pl. Aglaia, or Pl. Baugiert. 


376. PreurotomariA Baversrt, d’Orbigny, 1850. Plate XX XIX, figs. 4a, 4b, 4c; 
and var., figs. 5a, 0b, 5c. 


1850. PrEevroromartra BavereRrt, d’ Rieke Prod., i, p. 267. 
1854. — — Terr. Jur., vol. ii, p. 463, pl. 
omelet figs. 2—4. 


Description.—Though not attaining to so large a size, the English specimens 
correspond satisfactorily with those described by d’Orbigny. 

Height (average) ; : . 10mm. 
Basal diameter ; : : . 28mm. 

Shell subdiscoidal, largely umbilicate. The spire is coiled almost in the same 
plane, and is composed of whorls which are subangular and in shallow gradations. 
The whorls are spirally striated, and provided near the upper margin with a furrow, 
the remainder of the space being radially ornamented with about twenty cost 
having tubercular terminations. 

The sinus-band is placed near the outer margin in the furrow, wide, slightly 
sunken, and flanked by raised lines. The body-whorl is subdiscoidal and bluntly 
biangular; the upper carina is formed by the nodular terminations of the 
radial ornaments ; the lower, or peripheral carina, is also strongly nodular and 
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salient, and between these lies the sinus-band. Base subconvex, with a marginal 
furrow, and spiral lines decussated by strong radii. Umbilicus wide and deep, 
exhibiting the inner coil of the whorls. 

Varieties. —Specimens, such as fig. 5, present some modifications of ornament 
with a higher spire. These seem to connect with Pl. Aglaia, d’Orb. (vol. cit., 
p- 469, pl. ecclxxxi, figs. 1—5). There is also another form (not figured) from 
the Murchisone-zone of Bradford Abbas, which may possibly represent a variety 
of this species. This latter I have hitherto considered to represent an early 
stage of Pl. actinomphala on a lower horizon. 

Relations and Distribution.—Closely related to PI. actinomphala, the position 
of Pl. Baugieri both in France and in England lies in the Lower Division of the 
Inferior Oolite. Nearly all my specimens are from the Murchisone-zone of 
Bradford Abbas. 


377. Pievroromaria mops, a’ Orbigny, 1850. Plate XXXIX, figs. 6a, 6b, 6c. 


1850. Prevroromartia mopsa, d’Orbigny. Prod.,1i, p. 230. 


1854. — — — Terr. Jur., vol. ii, p. 421, pl. eceliv, 
figs. 6—10. 
Syn. _— DEBUCHII, var. EXSERTIUSCULA, Deslongchamps. Vol. 


cit., p. 93, pl. xv, fig. 10. 


Bibliography, &c.—So many forms were grouped by Deslongchamps under the 
“species” named Debuchii that d’Orbigny concluded to break it up. Pl. Debuchii 
and all its varieties are mainly Liassic, but traces of some of them certainly occur 
in the Lower Division of the Inferior Oolite. 


Description : 
Height ; : : : - 13 mm. 
Basal diameter : : : . 27 mm. 
Spiral angle . : : : . 140° 


Shell subdiscoidal, largely umbilicate. Spire low but regular. Whorls (six) 
increasing by steps, angular and carinate, posterior areas tabulate and wide, ante- 
rior areas sloping at an angle of 60°; suture canaliculate. The flat part of the 
whorls is ornamented by three (in the body-whorl sometimes four) raised tubercu- 
lated spirals, the outermost occupying the keel (in the body-whorl the nodules are 
fused into an appearance of radial cost) ; the anterior sloping area is decussated, 
but more than half its total width is occupied by the sinus-band. 

The sinus-band is wide, flat, and rather receding; it is margined above and 
below by a spiral line, with a single central line decussated ; in the last whorl it 
occupies a position between the nodulated keel and the more prominent basal 
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angle. The body-whorl is relatively very large, subdiscoidal, and convex, forming 
a blunt angle at the periphery ; this angle carries about three decussated spirals, 
nodose at the points of intersection. The base is tumid, and largely excavated by 
the funnel-shaped umbilicus; strong spirals are decussated by sinuous radii not 
extending quite to the margin. Aperture ovate-depressed, 

Relations and Distribution.—One of the most prominent features in this species 
is presented by the radial costs of the flat part of the whorls, and this hkewise 
is characteristic of the other varieties of Pl. Debuchii. 

My specimens are from the Murchisonx-zone of Chideock and Bradford Abbas, 
and there are smaller ones, with a rounder basal periphery, from the Concavus-bed. 
Rare. . 

A micromorph closely resembling Pl. platyspira, V@Orb. (= Pl. Debuchii, var. 
platyspira, Deslongch.), occurs in the Murchisonex-zone at Crickley. 


378. PLEUROTOMARIA MIRABILIS, Deslongchamps, 1848. Micromorph. Plate XX XIX, 
figs. 7a, 7b, 7c. 


1848. PxrevroroMarta MrRaBILis, Deslongchamps. Vol. cit., p. 31, pl. xvi, fig. 2. 
1854. —_ — —_ D’Orbigny, Terr. Jur., vol. ii, 
p- 433, pl. ceelvil. 


There are two specimens in my collection (one figured), which possess the 
characteristic euomphaloid shape, sunken spire, wide umbilicus, and general orna- 
mentation of this remarkable Middle Lias species. The ornaments on the upper 
side present some difference, being finer and less nodose. The specimens are small, 
the breadth averaging about 20 mm. Provisionally labelled Pl. ‘ submirabilis”’ ; 
there is scarcely sufficient material for constituting a new species. Believed to 
come from the Murchisonx-zone of Bradford Abbas. 

From the above it may be gathered that we have three Middle Lias species re- 
appearing in the Murchisonex-zone, viz. Pl. Mopsa, Pl. platyspira, and Pl. mirabilis ; 
the two latter as micromorphs. 


379. PLEUROTOMARIA SUBARANEOSA, sp. nov. Plate XXXIX, figs. 1a, 15. 


Description : 
Height (medium size) . : : . 38 mm. 
Basal diameter z , : . 45 mm. 
Spiral angle . : 5 : a) tei 
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Shell conical, turrited, only slightly umbilicate. Spire regular and sharp, 
except just at the apex, where it is rather flattened. Whorls in a medium-sized 
specimen seven, angular, the posterior third having a moderate slope, and the 
anterior two-thirds being nearly vertical ; sutures close and not canaliculate. The 
keel of each whorl carries a coronet of undulating tubercles, and the whole shell is 
pervaded by fine and close undulating spiral ornament, which is decussated by 
extremely fine radial lines. 

The sinus-band is wide, flat, and submedian, with spiral striz decussated by 
growth-lines, and this kind of ornamentation is continued throughout, except in 
the body-whorl of very large specimens. The body-whorl is large and biangular ; 
the lower keel, or basal periphery, is scarcely tuberculate, and in very large 
specimens almost smooth. The base is flat-convex with extremely fine reticulate 
ornament; the umbilicus is small and inconspicuous, but rather deep in some of 
the younger forms. Aperture square to subcircular. 

Relations and Distribution.—In Pl. intermedia, Mimster (Goldfuss, pl. elxxxi, 
5), which is said to occur in the Lias, we have in many respects a very similar 
shell; but in that species the sinus-band is represented as occurring on the 
keel. Pl. subaraneosa is little more than a modified form of Pl. araneosa, var. 
reticulata, Deslongch. (vol. cit., p. 89, pl. xiv, fig. 5), thus affording another 
instance of a Liassic survival. Our shell, however, is rather more subdued in 
ornaments and presents some minor points of difference; which facts, coupled 
with its comparative abundance in the Concavus-bed at Bradford Abbas, seem to 
entitle it, provisionally at least, to be regarded as a distinct species. 

At Bradford Abbas the majority of the specimens are immature, consisting of 
about five or six whorls. ‘The fine and close reticulate ornamentation is well 
exhibited in some of these, and there is a specimen from the same horizon at 
Beaminster where the close and delicate spiral system in the base is well brought 
out. On the other hand, the base of the larger specimens appears smooth (? from 
wear). Individuals with eight whorls attain to a large size (basal diam. 80 mm.). 
In these the umbilicus is almost closed, and the shells present the appearance of 
having been worn. ‘here is a specimen from Dundry, in Mr. Wilson’s Collection, 
where the ornamentation in the spire is bolder (or better preserved), and this still 
more nearly resembles Pl. araneosa. 

In this connection, also, I would draw attention to a specimen (Pl. XX XIX, 
figs. 2a, b) from the Liassic Sands of Gloucestershire, where the ornamentation is 
bolder than in Pl. suwbaraneosa, and altogether more like that of Deslongchamps’ 
species. N.B.—The actual specimen does not warrant the amount of umbilicus 
shown in the figure. 

Secondly, there remains for consideration the large species of Plewrotomaria 
occasionally found in the lower part of the Yorkshire Dogger, and identified by me 
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in a general sort of way with Pl. Anglica, Sow. I quote the following :—* Owing 
to the imperfect condition of the shell, an absolutely correct identification of 
the Dogger fossil with this or that member of the Anglica-group is almost 
impossible. It comes very near to Pl. araneosa, Desl.’”’ (‘ Geol. Mag.,’ dec. 3, 
vol. u, p. 154, pl. iv, fig. 5). This is about as near as we can get pending the 
discovery of better specimens. 

N.B.—Whatever may have been the original or originals of Pl. Anglica, 
Sowerby, that species seems now to be restricted to certain wide-angled tabulate 
forms which occur in the Lower Lias. 


380. Piuvroromarta YnovILENsIs, Tawney, 1873. Plate XX XIX, figs. 8a, b, ¢; 
and var. RUGUSIOR, figs. 9 a, b. 


1873. Pievroromarra Yeovitensis, Tawney. Dundry Gasteropoda, p. 52 (44), 
pl. ili, fig. 4. 


Bibliography, §c.—Pl. Yeovilensis was described by Tawney at a time when 
good specimens were rare. The locality ‘‘ Yeovil” was given because so many of 
the Bradford Abbas fossils in those days were supplied to collections and museums 
by ‘‘ fossil-men” who resided at Yeovil, the nearest town to Bradford Abbas. 

The species is one of remarkable beauty, and interesting as the representative 
of the Granulate in the Lower Division of the Inferior Oolite. Pl. Alcibiades is 
possibly a more depressed and less ornamented form; this, too, in France most 
likely occurs on a low horizon, not being noted from the “ Oolithe ferrugineuse.”’ 

Description : 


Height ; : : : = 7 mim: 
Basal diameter : 5 : ao Osman 
Spiral angle . - ; eelO be 


Shell conical-depressed, deeply umbilicate. Spire regular and sharp, with a 
slightly flattened apex. Whorls (seven) subangular and sloping; suture sub- 
canaliculate. The whorls exhibit fine reticulate ornaments, having the tendency 
to become granulate ; whilst in the two last whorls an elegant tuberculate corona 
is developed on the posterior ridge, the tubercles radiating away from the centre. 

The sinus-band is very salient, being situated at the anterior angle in the 
whorls of the spire; it has granulated spiral lines to the number of three. The 
body-whorl is relatively very large, and, in addition to the posterior corona and 
the prominence of the sinus-band, exhibits a thick tuberculated belt at the 
periphery ; these tuberculations are drawn out radially, and correspond to the 
tuberculations of the corona. The base is subconvex, being excavated by a deep 
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marginal furrow, from which it rises towards the edge of the umbilicus: through- 
out the base spiral lines are decussated by bold sinuous radii, which die out before 
reaching the marginal furrow. The umbilicus is steep and smooth, and so deep 
as to expose the internal coils. Aperture oval, depressed. 

Var. rugosior.—Of somewhat larger habit than the preceding. The spiral 
angle is scarcely 90°; consequently the sides of the shell are steeper, whilst the 
ornaments are coarser, especially throughout the base; the umbilicus, too, is 
narrower, but equally steep and penetrating. 

Relations and Distribution.—Although Pl. Yeovilensis possesses considerable 
general resemblance to Pl. Baugieri, especially in its basal aspect, the very 
different character of the sinus-band forbids them being placed even in the same 
section. It is not impossible, however, that the Ornatz and the Granulate may, 
to a certain extent, approach each other in these two species. 

Practically, then, as a member of the Granulate, Pl. Yeovilensis stands alone 
in the Concavus-bed of Bradford Abbas, where excellent specimens are by no 
means rare. If we desire to see the change wrought through lapse of time we 
have a remarkable instance in the var. rugosior, which represents this species on 
the next horizon, viz. the Sauzei-bed of Oborne. Specimens from Beaminster 
and Dundry are rare, and not very satisfactory. There is one specimen in my 
Collection from Bradford Abbas, which in its depressed spire and soft ornamenta- 
tion might almost pass for Pl. Alcibiades. 


381. PrevRoTomARIA GRANULATA, Sowerby, 1818. Plate XX XIX, figs. 10 a, 106, 
10c; and Plate XL, figs. 1, 1a. 


1818. Trocuus eranuLatus, Sowerby. Min. Conch., pl. cexx, fig. 2. 
1873. PLevRoromarIA @RanuLata, Sowerby. Tawney, Dundry Gasteropoda, 


p- 47 (39). 
Syn. — — vars. RETICULATA and ca@Lata, Deslong- 
champs. Vol. cit., p. 101, pl. xvi, figs. 6 


and 8. 


Bibliography, Se.—Morris (‘ Cat.,’ p. 271) quotes Pl. granulata, Sowerby, from 
the Corallian of Malton and Scarborough ; and also from the Inferior Oolite of 
Blue Wick (Dogger). There is no justification for this. He also quotes the 
species from Dundry, which is correct. 

The forms described below, which I regard as being nearly if not absolutely 
identical with Trochus granulatus, Sow., may be accepted as the central figures of 
the Granulata-group, the others being regarded as species or varieties according to 
individual opinion. 
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Description : 
Height (elevated variety) ‘ 5 . 28 mm. 
Basal diameter : : : . 40 mm. 
Spiral angle . : 3. 95e: 


Shell conical-depressed, slightly nnbiligated: ane regular and sharp, the 
angle ranging from 95° to about 110°. Whorls (seven) flat and sloping, with a 
close suture which is scarcely canaliculate. The ornamentation is granulated 
throughout, a feature arising from an elevated decussation of the spiral and radial 
lines. A belt which is studded with a kind of triple tuberculation forms the base 
of each whorl, but the ornaments of this belt are subject to modification, and its 
character is sometimes changed owing to the undercutting of the whorls. 

The sinus-band is anterior, round, and prominent, but not wide. In the earlier 
stages are spiral lines decussated, but in the later stages the growth-lines alone 
are seen, very closely packed (Pl. XL, fig. 1). The body-whorl is relatively large 
with granulate ornament and a blunt belt, or basal carina, richly granulated or 
tuberculated, these tuberculations losing their sharpness towards the anterior 
extremity. Base convex, with spiral ornamentation rather faint, generally 
wanting in the middle portion of the base, though the radial lines are pretty 
strong. Umbilicus rather small, and inclined to be funnel-shaped. Aperture 
subrhomboidal. 

Relations and Distribution.—Originally described from Dundry, Pl. granulata 
swarms in the Sauzei-bed at Oborne and other localities in the Sherborne district. 
There is a wide-angled variety from Milborne Wick (XXXIX, 10) which, toa 
certain extent, prefigures forms that are characteristic of the Parkinsoni-zone, 
e. g. Pl. Palemon. 


382. PLEUROTOMARIA PHYLAX, sp. nov. Plate XU, figs. 4a, 4b, 4c. 


This rather curious shell is found rarely in the Sauzei-bed at Oborne, and may 
be a sport or megalomorph of the more depressed variety of Pl. granulata. The 
sinus-band, however, presents considerable differences. 

Description : 


Height . : E : . 25 mm. 
Basal diameter , : : . 44mm. 
Spiral angle . ee 


Shell conical-depressed, thick. ain: abiliedia. Spire rather convex with 
a very obtuse apex. Whorls (six) sloping regularly to the basal carina, which in 
some cases is rather undercut. The spiral ornamentation is delicate and regular 
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throughout, but the radial decussation is so slight that the shell is merely 
subgranulate. 

The sinus-band is below the middle and not conspicuous, owing to the 
resemblance of its spiral lines to the general spiral system ; there is a strong central 
line and a fine one on each side. The body-whorl is bluntly angulated at the 
periphery and carries an obtuse carina with about three subgranulate spirals, 
corresponding to the basal keels in the spire whorls. Base extremely convex, with 
well-marked spirals only faintly decussated by radii; umbilicus small. Aperture 
ovate to subrhomboidal. 


> 


N.B.—The three following “ species” represent the Granulata-group in the 
Parkinsoni-zone, and exhibit a sequence of forms from the flat and dehcately- 
sculptured Pl. Palemon to the turrited and rugose PI. trapeza, the species next 
described occupying the middle position. 


383. PLEUROTOMARIA PLICOPUNCTATA, Deslongchamps, 1848. Pl. XL, figs. 2a, 2b, 2c. 


1848. PLEUROTOMARIA GRANULATA, var. PLIcOpUNCTATA, Deslongchamps. Vol. 
cit., p. 102, pl. xvi, figs. 7a, b. 
Syns. — onnata, Defrance. Dict. Sci. Nat., vol. xli, p. 382, 
pl. lxxxvi, fig. 2. 
_— _— — Deshayes, Coq. caract., p. 179, pl. iv, 
fig. 3. 
-- GRANvLATA, Deslongchamps. D’Orbigny, Terr. Jur., vol. ii, 
p- 466, pl. ceelxxx, figs. 1—6. 
— ornata, Defrance. Morris, Cat., p. 271. 
— Derrancit, Hudleston and Wilson. Cat. Brit. Jur. 
Gast., p. 102. 


Bibliography, §c.—Owing to the original misapprehension of Defrance in 
identifying this member of the Granulata-group with Sowerby’s Trochus ornatus, 
there has been a considerable amount of confusion in the nomenclature. 
Endeavouring to escape from the labyrinth of “granulatas”’ and “ ornatas’’ 
which invested it, Messrs. Hudleston and Wilson proposed the specific name 
* Defrancit.’ This had, however, been already applied by d’Archiac and 
de Verneuil (‘ Trans. Geol. Soc.,’ 2nd series, vol. vi, p. 360) to a paleozoic 
Pleurotomaria. In order to distinguish this species it seems best to fall back on 
Deslongchamps’ varietal name. 

Description : 

Height ; : : ; . 16mm. 
Basal diameter : : ; . 35mm, 
Spiral angle . : : ; . 125°—130°. 
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Shell depressed, umbilicus deep and narrow. The spire is convex-depressed 
with a flattened apex. Whorls (seven) flat and sloping, and ornamented with 
oblique radial coste which are granulate at the points of intersection with the 
spiral system. 

The sinus-band forms a narrow, prominent ridge rather more than halfway 
down; owing to its prominence the spiral lines have not been well preserved, the 
general appearance being that of a narrow, winding cord. The body-whorl is 
relatively large, angular-compressed, and provided with a narrow, tuberculated 
carina at the periphery; base very convex and ornamented with a system of 
flexuous radial coste, which spring from the margin of the small but deep 
umbilicus. Aperture oval-depressed and oblique. 

Relations and Distribution.—Pl. plicopunctata differs from Pl. granulata in 
being more depressed, in its narrow but deep umbilicus, and especially in the 
conspicuous radial ornamentation of the base. In both there is a tendency to 
develop a tuberculated basal carina in the lower whorls of the spire, which adds 
materially to the beauty of the shell. 

It is mainly a fossil of the Parkinsoni-zone, beg especially abundant at 
Burton Bradstock, Vitney Cross, &c., also in the Parkinsoni-zone of Bradford 
Abbas, Stoford, &. There is considerable variety, with a tendency on the one 
hand to pass into Pl. Palemon, and on the other into Pl. trapeza. 


384. PinuroTomaria Patmmon, d’Orbigny, 1850. Plate XL, figs. 3a, 3b, 3c. 


1850. Prevroromarts PaLemon, d’Orbigny. Prod., i, p. 267. 


1854. — — — Terr. Jur., vol. ii, p. 468, pl. 
ceelxxx, figs. 7—11. 

1873. — PatzMon, d’Orbigny. Tawney, Dundry Gasteropoda, 
p. 48 (40). 

Syn. _ GRANULATA, vars. LENTIFORMIS and LZvieaTa, Deslong- 


champs. Vol. cit., p. 101, pl. xvi, figs. 4 and 5. 


Bibliography, §c.—It is pretty clear that Tawney, in quoting this species, was 
disposed to include both Pl. plicopunctata and Pl. Palemon under the latter 
designation. Undoubtedly they are near relatives. 


Description : 
Height : g ; : . I38>mm: 
Basal diameter ‘ 3 : . 309 mm. 
Spiral angle . ; . 142°. 


The sunken spire, fineness of the lines, and the absence of coarse radial 
ornamentation in the base, are the principal features which separate Pl. Palemon 
from the preceding species. It is essentially a fossil of the Parkinsoni-zone, and 
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possibly also of the higher parts of that zone. I have one specimen from 
Shotwell, which in all respects corresponds with d’Orbigny’s figure. The 
specimen figured in the accompanying plate (Pl. XL, fig. 3) is between this 
extremely smooth form and the ordinary Pl. plicopunctata. 


385. PLEUROTOMARIA TRAPEZA, sp. nov. Plate XL, figs. 5a, 5b. 


Description : 
Height : : ; : . 3d mm. 
Basal diameter ; : : . 44 mm. 
Spiral angle . ‘ eon: 


Shell trochiform, subtabulate, dightly see icaied. Spire regular, with 
sharp apex. Whorls (seven) angular, and increasing by steps; the posterior area 
has a moderate slope, whilst the anterior area (below the sinus-band) is almost 
perpendicular, and constitutes a broad costated girdle round each whorl; sutures 
close. The spiral system is overpowered by strong radial coste, which are 
oblique above the sinus-band and axial below. 

The sinus-band is narrow and prominent, being situated mesially at the angle 
of the whorl; owing to its prominence the ornaments seem worn. The body- 
whorl is large and bluntly angular at the periphery, so as to be slightly 
biangular. Base very convex, with spiral ornamentation stronger than the 
radial; umbilicus small. Aperture subquadrate 

Relations and Distribution.—Intermediate forms between this and the larger 
varieties of Pl. plicopunctata may be noted, and yet there is a tolerably sudden 
jump at last; whilst in the narrowing of the spiral angle there is a sort of return 
to Pl. granulata of the lower horizon. Still I do not doubt that this is a kind of 
offshoot from the common “granulate” Plewrotomaria of the Parkinsoni-zone 
(i.e. Pl. plicopunctata). Moreover it is of importance with reference to the 
occurrence of a tabulate form connected with the Granulate on higher horizons, 
such as Pl. granulata, Lycett, of the Scarborough Cornbrash, and even Pl. 
Miinsteri, Rim. (Pl. filigrana, Deslongch.), of the Lower Corallian. See page 440 
with reference to Morris’ identification of Pl. granulata on different horizons. 

Pl. trapeza is found at Burton Bradstock, and may be expected to occur at 
Broadwinsor, and other localities of the Parkinsoni-zone. 
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TROCHOTOMA. 445 


Genus—Trocnotoma, Deslongchamps, 1842. 


* Shell trochiform, conical or depressed ; base infundibuliform ; whorls but slightly 
convex, keeled ; sinus band obliterated up to the lip, with the exception of an oblong 
fissure, choked in the middle, bipartite; aperture subquadrangular, oblique; lip 
simple and without slit; columellar lip deeply sunk in the false wmbilicus, entire, 
sinuous.” —FIscHER. 

Specimens in our Inferior Oolite, which exhibit the more interesting characters 
of this genus, such as the strangulation of the fissure, and the sinuous or toothed 
character of the columellar lip, are exceedingly rare. This partly arises from the 
false umbilicus being plugged up with matrix. The toothed character of the 
columellar lip is well shown in a specimen of Trochotoma Lindonensis, from 
Lincoln (Pl. XLI, fig. 9). Fischer in 1885 constituted the section, Didymodon, on 
this feature, the type being T'rochotoma quinquecincta, Zieten, from the Corallian 
of Nattheim, which in many respects resembles the Lincoln specimen. 

The genus 7’rochotoma in this country is mainly confined to the Lower Oolites, 
being most abundant in the Bathonian section. The lowest horizons of our Inferior 
Oolite in Dorsetshire contain some forms which in Normandy are quoted from 
the Lias, such as Trochotoma gradus. We may admit that 7’. gradus, T. affinis, 
and 7’. caliv are little more than varieties of one tabulate form. 


386. Trocnoroma cauix, Phillips, 1829. Plate XLI, figs. 1 a, 1b, variety from the 
Cotteswolds, approaching 1’. affinis, 
Deslongchamps; figs. 6a, 6b, 6c, 
typical form from the Dogger; fig. 7. 


1829. Sonarium catrx, Bean, MS. Phillips, Geol. Yorks., pt. 1, p. 157, pl. xi, 


fig. 30. 
1854. Trocuotoma catyx, Phillips. Morris, Cat., p. 280. 
1875. —_ —- — Geol. Yorks., pt. 1, 3rd edit., p. 259. 
1885. — caLix, Phillips. Hudleston, Geol. Mag., dec. 3, vol. ii, 


p- 156, pl. iv, figs. 6, 6a, 60. 
Non Prevroromarta catix, d’Orbigny. Terr. Jur., vol. ii, p. 476, pl. ccclxxxiii, 
figs. 6, 7. 


Bibliography, §c.—On the view that we should separate 17’. calix from T’. gradus 
and 1’. affinis, the synonymy given by me in the ‘ Geol. Mag.’ is too comprehensive. 
The type specimen of Solariuwm caliv is not, I believe, to be found at York, 
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but Phillips’ figure is characteristic. There are two varieties in the Dogger 
which we may refer to 7. caliz. Specimens are not uncommon, but the state of 
preservation is indifferent. 

Description (more depressed variety) : 


Height : : : : . Jo mm: 
Basal diameter 4 ; : . 24mm. 
Spiral angle about. : . 0% 


Shell trochiform, tabulate, and profoundly excavated. Whorls (five) nearly 
rectangular, with a close suture. In some specimens the whorls of the spire show 
only one keel; but in others, where the spire is relatively higher, a lower keel is 
exposed. The upper keel is situate at the angle, and carries the obliterated fissure- 
band. Spiral ornament regular and in raised lines, which are somewhat wide 
apart (see fig. 7) and ropy, the sides of the whorls being somewhat concave. 

The body-whorl exhibits a well-defined lower keel which is thick and sub- 
angular at the periphery; hence the body-whorl is strongly bicarinate and 
subconeaye. The base is widely excavated. The aperture is depressed and 
oblique, but the available specimens from the Dogger do not admit of any close 
description. The loop is long and narrow, and its presence is often indicated on 
the upper keel by a raised border. In other specimens the loop, having been a 
source of weakness, causes a deflection in the continuity of the keel. 

The variety from the Cotteswolds (figs. 1a, 1b), which presents features inter- 
mediate between 1’. caliv and T. affinis, has a narrower spiral angle and a larger 
habit of growth. In some of these specimens it is possible to note the sinuous 
character of the columellar lip. 

Relations and Distribution.—The features on which it is relied to separate 
T’. calix from its undoubtedly close relatives, 7. gradus and T’. affinis, are possibly 
of little biological value. There really is very little difference except as to size, 
and, to some slight extent, in ornamentation. The truth is that all these tabulate 
Trochotomas are very much alike. Yet in the Dogger and partially also in the 
Cotteswolds certain small forms or races prevail which we know as T. caliz ; 
whilst in the Anglo-Norman area larger and more markedly tabulate forms, such 
as T. gradus and T. affinis, occupy the ground. 

T. calivx is fairly abundant in the opalinus-zone (Dogger) of Yorkshire, and 
a very similar form, with a very thick basal rim, occurs in the opalinus-zone of 
Frocester Hill. In the Oolite-Marl horizon (Murchisonx-zone) we also get these 
small forms with the thick basal rim, as well as others of a larger size (figs. 1 a, 1 b) 
where this feature is not soconspicuous. Inthe base-bed at Lincoln (Murchisone- 
zone) are forms showing the connection between 7’. caliz and T. Lindonensis. 


TROCHOTOMA. 447 


387. TrocHoToMa GRADUS, Deslongchamps, 1842. Inferior Oolite variety. Plate 
XLI, figs. 2 and 3. 


1842. Trocuoroma e@rapus, Deslongchamps. Mém. Soc. Linn. Norm., vol. vii, 
p- 106, pl. viii, figs. 4—7. 
1873. — — -_- Tawney, Dundry Gasteropoda (p. 
53), 45. 
Syn. Dirremarta Bicarrnara, d’Orbigny. Terr. Jur., vol. ii, p. 380, pl. ecexl, 
figs. 8—11. 


Bibliography, Sc.—The fossils described under the above title are not exactly 
the same as 7’. gradus, which in Normandy is regarded as a Liassic species. They 
are in fact intermediate between 7’. gradus and T. afjinis. 

Description : 


Height . : : : . 28—30 mm. 
Basal diameter ' : F . AO mm. 
Spiral angle : : gowe 


Shell trochiform and broadly tabulate, with a somewhat obtuse apex; whorls 
of the spire almost rectangular and increasing by wide steps, being strongly 
angulated towards the middle. The ornaments consist of regular spiral lines, 
which pervade the entire shell and are somewhat wide apart; the lines are 
decussated obliquely. Sutures close. 

The body-whorl is strongly bicarinate, the anterior carina forming a blunt 
angle at the periphery, whilst the space between the carine is considerably 
excavated. The base is infundibuliform and rounded towards the periphery, which 
is striated like the spire. Aperture for the most part concealed in all specimens 
available to me. 

Relations and Distribution.—This is a tabulate form of Trochotoma. All my 
specimens are from Coker, occurring in beds which yield such an abundance of 
Cirrus (Murchisone-zone). Tawney mentions its occurrence at Dundry, but 
possibly this might be held to include 1’. affinis. 


388. TrocHoToma arrinis, Deslongchamps, 1842. Plate XLI, fig. 4. 


1842. Trocnoroma arrinis, Deslongchamps. Mém. Soc. Linn. Norm., vol. vii, 
p- 106, pl. viii, figs. S—10. 
Syn. Dirremanrta aFrints, d'Orbigny. Terr. Jur., vol. ii, p. 381, pl. ceexli, 
figs. 1—3. 
a TrocHoroma carinata, Lycett. Ann. Mag. Nat. Hist., 2nd ser., vol. vi, 
p- 417; and Cotteswold Hills, pl. iv, 


S 4 
fig. o. 
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Description : 


Height : 5 : 5 - 26mm. 
Basal diameter : ; 4 : 32° mm. 
Spiral angle F . 85°. 


This is a less broadly tabulate form than Te one previously described, the 
whorls being higher and the apex sharper. In some cases also the whorls are 
more numerous (six to seven). In other respects similar to 7. gradus. 

Relations and Distribution.—The figured specimen is from Stoford, and may 
be taken as the representative of 7. affinis. Lycett figured his 7. carinata with 
the fossils of the Spinosa-stage. 

As before observed, we are almost entitled to look upon 7’. caliz, T. affinis, and 
T. gradus as varieties of one species; where 1’. gradus is a large tabulate form 
with about six whorls and an obtuse apex, 7. affinis is a large subtabulate form 
with higher whorls and a sharper apex; whilst 7. caliv is a small subtabulate form 
with five whorls and a very obtuse apex. 


389. TrocHotoma pEPReEssIuscULA, Lycett, 1850. Plate XLI, fig. 10. 


1850. TrocnwoTtoma DEPRESSIUSCULA, Lycett. Ann. Mag. Nat. Hist., 2nd ser., 


vol. vi, p. 417. 

1853. _— —— — Proe. Cotteswold Nat. Club, 
vol. i, p. 78. 

Cf. also — DIScoIDEA, Rdmer. Morris and Lycett, Grt. Ool. Moll., 


pt. i, p. 84, pl. x, fig. 10. 


Bibliography, Sc.—T. depressiuscula was not accepted by Morris in 1854, nor 
by Hudleston and Wilson in 1892. The type specime™ is in the Jermyn Street 
Museum. 

Description : 


Height : : : ‘ «. ,l3)anm:. 
Basal diameter : F ; ; 24. mm. 
Spiral angle : ‘ ~ LOO: 


‘** Depressed; whorls five, narrow aia angulated ; ribs below the angle three, 
above more numerous. Upper surface of the whorls concave, lower flattened ; base 
striated, excavation large not deep, height half the basal diameter.” 

Relations and Distribution—More depressed even than 1’. gradus, and less 
strongly bicarinated. It is nearly related to ‘ 7’. discoidea, Romer,” of the Great 
Oolite Mollusca, and may be the same as that form. 
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390. TrocHoroma Lrypoyensis, sp. nov. Plate XLI, figs. 8, 8a, and 9. 


But ef. Trocuus Quineuectnetus, Zieten. Verstein. Wiirt., p- 46, pl. xxxv, 
fig. 2 (Lrochotoma quinquecincta, 
Zieten, Fischer, Man., p. 848). 
Cf. also Trochoroma catix, Phillips. Lycett, Cotteswold Hills, pl. iii, fig. 6 
(fossils of the Fimbria-stage). 


Description : 


Height : . : ; 2) Ohm: 
Basal diameter : ; : a Jil soavan. 
Spiral angle . : : eee. 


Shell thick, conical, subtabulate, and largely excavated. Spire rather obtuse 
at the apex, otherwise regular. Number of whorls five to six; these are angular 
with a narrow tabular ledge and steeply sloping flanks; sutures slightly canali- 
culate. The ornaments are sharp and conspicuous; the narrow posterior flat 
area of each whorl is marked by a strong granular spiral line between two deep 
sulci; the upper carina at the angle of the whorls is boldly prominent and somewhat 
subdivided, although there is no actual fissure-band ; there is a single spiral rather 
below the middle of the side of the whorl (fig. 8 a), and this is followed by a sort 
of double basal keel, which causes the whorls of the spire, except at the extreme 
apex, to be bicarinate. 

The body-whorl is strongly bicarinate with a very full and bluntly angular 
periphery, which is spirally striated up to the margin of the excavation. The 
loop is long and narrow. The aperture is subquadrangular, but curiously indented 
owing to the sinuous and toothed character of the columellar lip ; the outer lip is 
thin at the margin, but tcothed and grooved internally, in connection apparently 
with the loop. 

Relations and Distribution—The Lincoln shells are, in some cases, so well 
preserved as to exhibit characters which may exist in other British specimens of 
Trochotoma, but are yet obscured by the plugging of the basal cavity; hence a 
comparison with 1’. calix, for imstance, is difficult. T. Lindonensis is related to 
T’. caliz just in the opposite direction to the latter’s affinity for 7. gradus. But it 
is distinguished from 1’. calix by its more conical outline, higher spire, and narrow 
tabulation ; also by the invariable bicarination of the spire whorls, and the very 
considerable difference in the details of ornament. The specimen figured by 
Lycett as T. caliz from the Fimbria-stage of the Cotteswolds possesses some of 
the features of 7. Lindonensis, especially as regards ornament, and seems to be a 
kind of intermediate form. 

On the other hand, 7’. Lindonensis presents a strong resemblance to 7’. quinque- 
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cincta, a Corallian species, and may possibly be identical. 7. Lindonensis is rather 
abundant in the ‘“‘ base-bed”’ at Lincoln (Murchisonx-zone), where it seems to 
replace 7. caliz. Specimens of Trochotoma from the Tronstone of Duston also 
possess considerable resemblance to the Lincoln shells. 


391, Trocnoroma ruNnaTa, Lycett, 1850. Plate XLI, figs. 5 a, 5d. 


1850. Trocnotoma FunATA, Lycett. Ann. Mag. Nat. Hist., 2nd ser., vol. vi, p. 417. 
1853. — — — Proce. Cotteswold Nat. Club, vol. i, p. 78. 
1854. _— — — Morris, Cat., p. 280. 


Bibliography, §c.—The acceptance by Morris of this species as an Inferior 
Oolite fossil is a strong point in its favour, but owing to the absence of any 
material evidence it was not listed by Hudleston and Wilson. Since that time a 
specimen answering fairly well to Lycett’s diagnosis has been obtained from the 
Pea-grit of Nailsworth Hill. In some respects this specimen reminds me of 
Pleurotomaria." 


Description : 
Height : 4 : : 5 UE sanjay, 
Basal diameter : P ; 4mm: 
Spiral angle . : 4 : a ORY 


“ Blevated, acuminated, nearly smooth; whorls convex, their lower portions 
flattened, with numerous encircling granulated ribs, faintly traced; basal excava- 
tion contracted. Height about equal to the basal diameter.’’ 

The aperture of the figured specimen has greatly the aspect of Pleurotomaria, 
but 1 cannot find any trace of the sinus-band. 


Famity—FISSURELLIDA. 


Shell conical, limpet-shaped; apex recurved; nucleus spiral, often disappearing 
in the course of growth; anterior margin notched or shell perforated ; muscular 
impression horseshoe-shaped, open in front. 


There are three genera of this family in the Inferior Oolite, Rimula being the 
most characteristically developed. In the case of Hmarginula the anterior notch 
is not always in evidence. It is probable that the shelis in the Jurassic Rocks 


1 Lycett also described ‘‘ Plewrotomaria funata.” 
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hitherto referred to Fisswrella belong to another genus, possibly to Punctwrella. 
I have never seen either in the Inferior Oolite or the Great Oolite a true keyhole 
Limpet.' 

I have not seen any members of this family in the Dorset-Somerset district, 
nor in the Yorkshire Dogger. Inferior Oolite specimens are from the Cotteswolds 
and the Lincolnshire Limestone, but in all cases somewhat rare. 


Genus—Emarainuta, Lamarck, 1801. 


Shell oval, conical, elevated, with the apex recurved ; surface cancellated ; anterior 
margin notched ; nucleus spiral ; slit variable in extent. 


392. Emarcinuta scataris, Sowerby, 1826. Plate XLI, figs. 120,12). N.B.—In 
the figured specimen the intercostal lamelle have 


perished. 
1826. EmanrGinuna scatanis, Sowerby. Min. Conch., pl. dxix, figs. 3 and 7 4. 
1851. = = — Morris and Lycett, Gt. Ool. Mboll., 
pt. i, p. 88, pl. vin, fig. 4. 
1854. _— — — Morris, Cat., p. 246, as from the Great 


Oolite and Inferior Oolite. 
1885. Emarernuta scatarts, Sowerby. Cossmann, Etage Bathonien, p. 346, 
pl. xii, figs. 839 and 40. 


? Non - — Deslongehamps, Mém. Soc. Linn. 
Norm., vol. vii, p. 125; and P pl. vii, 
figs. 30—32. 


Bibliography, §e—The Ancliff fossils differ somewhat from those now figured ; 
but the differences are probably due to mineralisation to some extent. 
Deslongchamps’ identification is held by Cossmann to be incorrect, and he has 
named the species so identified H. Deslongchampst. 

Description (based on specimens from the Lincolnshire Limestone) : 

4 mm. 


Length | 
Width | Approximate | : ‘ , PPTs) weateaty 
Height 2°75 mm 


Shell elevated, apex posterior, periphery ovate, with slight expansion of the 
anterior area. The ribs, about seventeen in number, are nearly equal and 


1 PJ. viii, fig. 5, of Morris and Lycett’s work must, I fear, be regarded as the result of artistic 


treatment. 
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prominent, but considerably narrower than the intercostal spaces. The latter are 
traversed by a system of cross-lines or lamelle, giving the shell a scaly appearance 
(scarcely seen in the figured specimen). The two ribs which enclose the fissure 
approximate, but of the length of the fissure it is not easy to speak with certainty. 
The margin was probably crenulate. 

Relations and Distribution —This form, which most nearly approaches 
E. scalaris of the Great Oolite, is fairly abundant in what is believed to be the 
upper part of the Lincolnshire Limestone at Spittlegate Quarries. The species is 
quoted by Lycett from the Inferior Oolite of Leckhampton, but I have not seen any 
satisfactory specimens from that quarter. 


393. Emarcrnuta Leckaampronensis, Dycett, 1850. Plate XII, figs. lla, 11. 


1850. Emaremnuna Lecknampronensis, Lycett. Ann. Mag. Nat. Hist., 2nd 


ser., vol. vi, p. 415. 
1853. — — — Proc. Cotteswold Nat. Club, 
vol. i, p. 76. 


Description —* Oval, depressed; apex posterior; coste large, rounded and 
tuberculated, where crossed by encircling lines; coste twenty-six in number.” 

The figured specimen answers in many respects to Lycett’s brief diagnosis, 
especially as to its oval shape and depressed character, but the coste are no more 
than twenty in number. The following are the dimensions of the figured specimen, 
which is from Leckhampton. 


Length | ( : : . 26 mm. 
Width ; Approximate : 5 . 2mm. 
Height | | 1:25 mm. 


394, EmarcinuLa Linponensis, sp. nov. Plate XI, figs. 14a, 14b; and P lda, 


13 b. 
Description : 
Length 4 mm 
Width 3mm 
Height : 2°75 mm. 


Shell elevated, apex very posterior, periphery ovate and rather expanded 
anteriorly. Number of ribs twenty-five to twenty-six, prominent and wide. ‘The 
intercostal spaces have closely-set lamelle which infringe upon the coste and 
produce a granular appearance ; very fine intermediate costa may also be noticed. 
There is but slight approximation of the pair of ribs which contain the fissure. 
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Relations and Distribution—This is an elegant little shell belonging to the 
more highly ornamental species of Hmarginula, represented in the Great Oolite by 
H. Deslongchampsi, Cossmann. The number of ribs and general ornamentation 
answer to H. Leckhamptonensis, Lycett. But this is an elevated species, whereas 
i. Leckhamptonensis isa depressed one. ‘The “ base-bed ” at Lincoln has furnished 
the type, besides two smaller forms of similar shape but with fewer ribs. 

The specimen (Figs. 13 a, 13 b) from the Lincolnshire Limestone of Stoke Lodge, 
with much the same dimensions and ornamentation, has a less oval periphery and 
only twenty ribs. In some respects this form seems intermediate between 
H. scalaris and H. Lindonensis. 


395. EMARGINULA GRANULATA, Lycett, 1850. Not figured. 


1850. EmarernuLa Granuiata, Lycett. Ann. Mag. Nat. Hist., 2nd ser., vol. 


vi, p. 415. 
1853. — = = Proe. Cotteswold Nat. Club, vol. i, p. 76. 
1854. — — — Morris, Cat., p. 246. 


Bibliography, §c.—There must have been something unusually satisfactory in 
this species to induce Morris, who ignored the majority of Lycett’s Inferior Oolite 
list, to give it a place in his catalogue. Hudleston and Wilson did not recognise 
it. Lately, however, the Brodie-Lycett collection has been acquired for the 
Jermyn Street Museum, and what purports to be a named specimen from the 
shelly freestones of Leckhampton is available for inspection. 

Description —‘‘ Ovately globose; apex curved posteriorly ; coste numerous, 
very fine, with others still more delicate alternating, and rendered granular by 
transverse encircling lines.” ! 


Genus—Rimuta, Defrance, 1819 (? 1827). 


Shell having a general resemblance to Emarginula, but more capuliform, with a 
perforation on the midrib near the anterior margin, which is itself entire. 

Fischer, who regards this as a sub-genus, expresses a doubt whether the shells 
of the Mesozoic rocks, referred to Iimula, have precisely the same interior 
structure as those of more recent date. 


1 Lycett, ‘Ann. Mag. Nat. Hist.,’ 2nd ser., vol. vi, p. 410, also quotes Z. planicostula, 
Deslong., from the I. O. of Leckhampton, and this is accepted by Morris. 
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396. Rimua oLatarara, Sowerby, 1826. Plate XLI, figs. 15a, 15d. 


1826. Emanrarnuna crarHrata, Sowerby. Min. Conch., pl.dxix, fig. 1. 
1851. Rimuna craruHrara, Sowerby. Morris and Lycett, Gt. Ool. Moll., pt. i, p. 86, 
pl. viil, fig. 1. 


1854. —_ -— -- Morris, Cat., p. 276, from G. O. only. 
1885. — — — Cossmann, Etage Bathonien, p. 342, pl. vi, 
figs, 31—33. 


Bibliography, §¢.—Kssentially a Great Oolite species, the type being from 
Ancliff, rare at Minchinhampton ; stated by Cossmann to be tolerably abundant 
at Epernay. Quoted by Lycett from the Inferior Oolite, Leckhampton. I have 
not seen satisfactory specimens myself from that locality. On the other hand, the 
Lincolnshire Limestone, which contains so many Bathonian forms, has yielded 
quite a series of fossils at Stoke Lodge, which may fairly be ranked under 
R. clathrata, though somewhat more angular in outline than the Ancliff shells. 

Description (Inf. Ool. variety) : 


Length of base f ; . 6mm. 
Width approximate - 4°5 mm. 
Height | 5 mm. 


Shell capuliform with a perfectly oval base and curved apex, which projects 
considerably beyond the posterior margin. The convex dorsal area is somewhat 
flattened on each side of the very conspicuous midrib, whichis separated from the 
ribs of either flank by a considerable space. From eight to ten strong longitu- 
dinal ribs on each side ornament the surface, and these are strongly decussated by 
transverse ribs producing nodes at the points of intersection: subsidiary longi- 
tudinal ribs may also be noted. The midrib is thick, and the lower edge of the 
perforation at a considerable distance from the anterior margin. 

Relations and Distribution —The size, the somewhat rounded back, and 
especially the regularly nodose ornamentation, may serve to distinguish this from 
any other species of Riimula in the Inferior Oolite. My specimens are all from 
Stoke Lodge. 


397. RimMULA RUGOSA, sp. nov. Plate XLI, figs. 16a, 16 b. 


Description : 


Length | ; . 4mm. 
Width } approximate - : : . 2°59 mm. 
Height | | 2°75 mm. 


Shell small, conical, elevated; base oval, apex strongly curved posteriorly, 
sides compressed. The midrib and the two diverging lateral ribs on the anterior 
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area constitute a tricarinate figure, whilst smaller ribs to the number of about 
nine on each side occupy the flanks and posterior area. Extremely rich trans- 
verse ornament pervades the entire shell. The perforation (incorrectly shown 
in the apical figure) is at some distance from the anterior margin. 

Relations and Distribution.—Differs from RP. tricarinata, Sow, in being more 
elevated, in the less square outline of the anterior margin, and in the stronger 
character of the side ornaments. Two specimens from the “ base-bed,” Lincoln. 


398. RiMULA SUBTRICARINATA, Sp. nov. Plate XLI, figs. 17 a, 17}. 


Description.—This is an extremely small shell, so that even approximate 
measurements are difficult to obtain. Fairly elevated, with the apex curved so as 
to slightly overhang the posterior margin; with three conspicuous anterior ribs, 
of which the midrib is much the thickest, whilst the other two are thin and 
divergent; these constitute a tricarinate figure with a squarish anterior margin. 
The sides and posterior part of the shell are thickly costated, and the whole 
surface is marked with transverse lines, so as to produce a close and delicate 
reticulation throughout. The perforation is fairly distant from the anterior margin. 

Relations and Distribution.—While evidently related, as regards its general 
figure, to Lt. tricarinata, Sow., the ornaments in this species are much closer and 
finer, also the two divergent anterior ribs are more slender. There are five 
specimens in my collection from the Pea-grit of Leckhampton. 


399. Rimuta atta, Lycett, 1850. Plate XI, figs. 18 a, 18d. 


1850. Emararnuna aura, Lycett. Ann. Mag. Nat. Hist., 2nd ser., vol. vi, p. 416. 
1853. — — -- Proc. Cotteswold Nat. Soc., vol. i, p. 77. 


Bibliography, §c.—Morris does not quote this species in his ‘ Catalogue’ (1854), 
Fortunately there is one well-preserved specimen in the Jermyn Street Museum. 
which may be accepted as the type. This is evidently a Rimula, and is so marked 
in that collection. 

Description : 


Length of base 7 : : 55 mm 
Width ; : , : ; 3°75 mm 
Height . : . : : 5 mm. 


‘*Shell much elevated, compressed laterally; apex curved posteriorly, the 
convex side beneath the apex having narrow, simple, smooth, elevated ribs, of 
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which the middle one is the most prominent; there are also slight traces of 
smaller coste upon the flattened sides of the shell; the height exceeds the length 
of the aperture ; rare.” 

This diagnosis agrees with the specimen in the Jermyn Street Museum, 
although, according to my measurements, the height does not quite equal the 
length of the base. 

Relations and Distribution.—The relative height and compression may serve to 
distinguish this from any other species of Rimula, though it is evidently related 
to the species erroneously identified by Morris and Lycett (‘ Great Oolite Moll.,’ pt. i, 
p- 87, pl. vin, fig. 3), with Rimula (Emarginula) Blotii, Deslongchamps. The form 
figured by Morris and Lycett has been referred with a query to 2. Deslongchampsi, 
Cossmann (‘ Et. Bath.,’ p. 342, pl. xii, figs. 33—34). Rimula alta, as a species, is 
based on a single good specimen from Leckhampton. 


400. Rimu.a oonitica, sp. nov. Not figured. 


This name I propose for the forms in the Inferior Oolite which several British 
authors have referred, under the generic title of Rimula, to Emarginula Blotit, 
Deslongchamps." 

Description.—Shell small, strongly tricarinate, sides much compressed and 
flattened, and ornamented by seven or eight curved coste of considerable 
prominence. ‘The two intercarinal grooves are narrow, and show no trace of an 
intermediate rib. Transverse scalate ornament pervades the shell. Other 
indications clearly those of a imula and not of an Hmarginula. 

Relations and Distribution.—Differs from R. tricarinata, Sow., in its narrow, 
compressed, and elongated form: not so elevated as FI. alta, which also possesses 
somewhat different lateral ornamentation ; resembles the Great Oolite species 


! Thus we find the following identifications : 
1851. Rirvuna Buoriw, Deslongchamps. Morris and Lycett, Gt. Ool. Moll., pt. i, 
p- 87, where it is stated to occur in 
the shelly roestone at Leckhampton. 


1854. — —_ — Morris, Cat., p. 275, both in G. O. and 
TO: 
1875. —  Bnuorrrt (sic), Deslongchamps. Judd, Geology of Rutland, p. 282, 


as a fossil of the Inf. Ool. in the 
Midlands (Etheridge). 

1892. .— Buon, Deslongchamps. Hudleston and Wilson, Cat., p. 116, 
both in G. O. and I. O. This view 
was based on the identifications of 
the authors previously quoted. 
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figured by Morris and Lycett (Great Oolite Moll., pt.i, p. 87, pl. viu, fig. 3), but iS 
more compressed, more sharply angular, and quite devoid of the intermediate ribs 
in the intercarinal grooves. 

There are three specimens from the Leckhampton freestones in the Brodie 
Collection. 


Genus—PoNoTURELLA, Lowe, 1827. 


Shell conical, elevated, apex slightly recurved ; perforation in front of the apex, 
small ; interior exhibiting a raised border behind the aperture, and on a level with the 
apex; external surface cancellated. 

Mons. Cossmann was probably one of the first to point out that the Jurassic 
forms hitherto referred to Fissurella might with more justice be assigned to 
Puncturella, I have already stated that no true Keyhole Limpet has been seen 
by me from the Jurassic Rocks. 


401. Ponorurenta acura, Deslongchamps, 1842. A micromorph, Pl. XLI, figs 19 a, 
NOG AOre. 


1812. Fissurerua acura, Deslongchamps. Mém. Soc. Linn. Norm., vol. vii, 
p- 122, pl. vii, figs. 22—24. 

1851. — — — Morris and Lycett, Great Ool. Moll, 
pt.i, p. 85, pl. vil, fig. 5. 

1885. Puncorvrenta acuta, Deslongchamps. Cossmann, Etage Bathonien, p. 344, 
pl. vi, figs. 25 —27. 


Description.—The length of the figured specimen is about 2 mm., width and 
height a little less. The base is nearly circular, the apex subcentral. Radial 
cost are numerous and close, and decussated by finer transverse lines, the points of 
intersection being marked by small rounded granulations. The perforation appears 
to be a little in front of the apex, and very narrow. The internal border or septum 
is distinctly visible in the figured specimen. 

Relations and Distribution—These micromorphs from the Peagrit of Leck- 
hampton possess such a general resemblance to Deslongchamps’ species that this 
identification seems legitimate. There are four specimens in my collection, all 
about the same size. 
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Family—CALY PTRAID AS. 


* Shell linpet-like, with the apex more or less spiral; interior stinple or divided 
by a shelly process, variously shaped, to which the adductor muscles are attached.’— 
8. P. Woopwarp. 


Genus—Carutus, Montfort, 1810. 


** Shell conical, apex posterior, spirally recurved: aperture rounded ; muscular 
unpression horseshoe-shaped.”—S. P. Woopwarp. 

Since Capulus dates from Palzeozoic times, we need not be surprised at finding 
it in beds of Jurassic age. The two following species are somewhat more oval 
than is usual in this genus. 


A402. Carutus Rrucosus, Sowerby, 1816. Plate XLII, figs. 1 a, 1b, 2a, 2b. 


1816. ParEenna ruGosa, Sowerby. Min. Conch., pl. exxxix, fig. 6. 
1851. -- — — Morris and Lycett, Gt. Ool. Moll., pt. 1, 
p- 89, pl. xii, figs. 1 a—le (non fig. 1/). 
1885. Parrrta (Hercion) rucosa, Sowerby. Cossmann, Btage Bathonien, 
p- 349, pl. xu, figs. 1—5. 
1894. Capunus ruGcosus, Sowerby. Bohm, Neues Jahrbuch, 1894, Bd. i, p. 201. 
Syn. or var. Parenta Tessonir1, Deslongehamps. Mém. Soc. Linn. Norm., vol. vii, 
p. 113, pl. vu, figs. 3 and 4. 


Bibliography, S§c.—Patella rugosa was originally described by Sowerby from 
the Great Oolite of Minchinhampton, where it is extremely abundant, but for the 
most part much worn, like many of the Minchinhampton shells. Hence the slight 
spiral apex is in no case preserved in the Minchinhampton fossils. The species is 
very much rarer in the Inferior Oolite, yet specimens from the Lincolnshire 
Limestone, such as the one figured, do occasionally exhibit the capuliform apex 
Such specimens had been in my Collection for some years, when Herr Bohm 
(op. cit.) was able to demonstrate that P. rugosa is in reality a species of Capulus. 

Description.—The figured specimen has the following dimensions : 

Length ; : : . 44 mm. 
Width . 34mm. 
Height : : : . 12mm. 
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Shell conical-depressed; base oval, but slightly expanding anteriorly; apex 
posterior with a slender spiral curve. The strong radiating ribs are closely 
arranged and decussated by encircling growth-lines, which are crowded on the 
posterior side, wide apart anteriorly. The actual apex is smooth, and presents an 
extremely small spiral knot, but the radiating ribs commence at a very early stage 
(figs. 2 a, 2b). 

Relations and Distribution.—Whether Capulus or Patella, this is by far the 
most abundant limpet-like shellin the Jurassic rocks. P. Tessonii may be regarded 
as a megalomorph from the “‘ Odlithe ferrugineuse ”’ of Moutiers, where the radial 
coste are wide apart. 

Capulus rugosus is certainly rare in the Inferior Oolite of this country. 
It is quoted from the “roestone”’ of Leckhampton Hill. Iremember also to have 
seen a specimen of considerable size from an inland locality of the Yorkshire 
Dogger. Though by no means abundant, it 1s better represented in the Lincoln- 
shire Limestone than in any other beds of Inferior Oolite age, e.g. Stoke Lodge, 
Ponton,and Weldon. Varieties of this species may also be noted in beds of later 
age than the Great Oolite. 


403. CAPULUS ANCYLOIDES, Sowerby, 1824. Plate XLII, figs. 3a, 3d. 


1824. ParEnLa ancyLorpus, Sowerby. Min. Conch., pl. edlxxxivy, fig. 2. 
1851. —  RuGosa, Sowerby, pars. Morris and Lycett, Gt. Ool. Moll., pt. 1, 
p- 89, pl. xii, figs. 1f, 14. 


Bibliography, Sc.—Originally described from Ancliff. Sowerby noted the 
decidedly spiral apex, “‘ which being turned to one side makes it resemble the 
Ancylus fluviatilis.” Morris and Lycett regarded it as the immature form of 
** Patella’’ rugosa. ‘There is only one specimen in the Sowerby type collection at 
the British Museum, somewhat cracked, but otherwise in good condition. 

Description : 


Length : : : . 675 mm. 
Width : A ; : . 39mm. 
Height ; ; j : . 2mm. 


Shell conical-depressed, smooth; base oval, apex spiral and posterior. The 
spiral coil is relatively large, and is marked by fine striz (not sufficiently shown 
in fig. 30); the rest of the shell is devoid of all ornament, except concentric lines 
of growth, which become strong towards the margin. 

Relations and Distribution—The apical conditions of Capulus (Patella) 
ancyloides are so different from those of Capulus rugosus, that this alone would 
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justify their separation ; whilst in the shell itself the rugose radial ornamentation 
of the latter species is entirely wanting. 

Rare in the Great Oolite of Ancliff and Minchinhampton. My own specimens 
are from the Lincolnshire Limestone (Inferior Oolite) at Stoke Lodge, whence 
several interesting fossils have been procured ; rare. 


Family—PATELLIDA. 


Shell conical, with apex turned forwards ; muscular impression horseshoe-shaped, 
open in front.—S. P. Woopwarp. 

The Patellids of the Jurassic rocks have been described under several genera, 
viz. Patella, Scurria, Acmea, Scurriopsis, Guerangeria, Deslongchampsia, &e. In 
the Inferior Oolite of this country we do not possess many more than half a dozen 
species, and these on the whole are scarce and locally distributed. In the absence 
of special evidence these will be described primarily under Patella. 


Genus—Paten.a, Linneus, 1758. 


Shell ovately conical, with an oblong or oval base; apex subcentral, or inclining 
towards the anterior side; internal surface smooth ; margin of the aperture entire. 


Section A without radial ornament (? = Sewrria, Gray). 


404, Parenta inornata, Lycett, 1850. Plate XLII, figs. 4a, 4d. 


1850. Paterta tnornata, Lycett. Ann. Mag. Nat. Hist., 2nd ser., vol. vi, 


p. 415. 
1853. — — = Proe. Cotteswold Nat. Club, vol. i, p. 76. 
P Syn. — -- Morris and Lycett. Gt. Ool. Moll., pt. 1, p. 98, 
pl. xii, figs. 11, 11a. 
Description : 

Length ; : : ‘ . 30mm. 
Width : ‘ : ‘ . 18mm. 
Height : mee Deaiiie 


“ Ovate, smooth ; apex pointed, moderately elevated, subcentral, but posterior 
and inclined slightly forwards.” 
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In specimens from the Great Oolite the figure is stated to be a more lengthened 
oval, whilst the apex is somewhat more elevated. 

Relations and Distribution.—Less orbicular and less conical than P. nitida ; 
moreover, in this species, the convex side (not sufficiently convex in fig. 4a) is 
the shorter. My best specimens are from the base of the Lower Freestones, 
Leckhampton, where P. inornata is not uncommon. It also occurs in the North- 
ampton Sand at Duston, and in the Lincolnshire Limestone at Stoke Lodge. 


405. Patewia cf. cincutata, Minster, 1844. Plate XLII, figs. 5a, 5b, 5c. 
1844. Parenna cineunata, Minster. Goldfuss, Petref. Germ., pl. clxvii, fig. 11. 


Morris and Lycett (‘Great Ool. Moll.,’ pt. i, p. 88) refer certain shells from 
the Cotteswolds to Miinster’s species. heir figures are not satisfactory ; and, as 
P. cingulata is an Upper Jurassic form, Cossmann (‘ Etage Bathonien,’ p. 354) 
suggests that the Great Oolite forms may represent a different species. 

There are two specimens in the Jermyn Street Museum from the Inferior 
Oolite of Rollwright Heath, in Oxfordshire, which is very high in the series. In 
their depressed outline these specimens more nearly resemble the figures of 
Goldfuss than those of Morris and Lycett. The principal resemblance, however, 
is in the striated growth-lines (fig. 5c), thus producing a marked concentric 
ornamentation. 


406. ParenLa nitipa, Deslongchamps, 1842. Plate XLII, figs. 7 a, 7 b. 


1842, PATELLA NITIDA, Deslongchamps. Mém. Soc. Linn. Norm., vol. vii, p. 116, 
pl. vu, figs. 7 and 8. 
1850. — -— — Lycett, Ann. Mag. Nat. Hist., 2nd ser., 
vol. vi, p. 410. 


Bibliography, §c.—There are two specimens in the Jermyn Street Museum, 
most probably from the Inferior Oolite, Leckhampton. On these Lycett based his 
identification. 

Description : 


Length : ; : . . 45 mm. 
Width ; : : : . 4mm. 
Height ‘ 3 mm. 


Shell conical, capuliform, with a high and sharp apex, which is subcentral. 
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The base is roundly oval, with a perfectly smooth edge. The surface is smooth, 
but with a strong lens it is possible to discern very faint concentric lines. 
Relations and Distribution —The points wherein P. wnitida differs from 
P. inornata have been already indicated. P. nitida is stated by Deslongchamps to 
be common in the Bath Oolite of Normandy, whereas at Minchinhampton it seems 
to be represented only by P. inornata. Scurria nitida is quoted by Dr. Glangeaud 
(‘ Le Jurassique 4 louest du plateau central,’ p. 119) from beds of Bajocian age. 


407. Parenta NANA, Sowerby, 1824. Plate XLII, figs. 6a, 60. 


1824. Parenna nana, Sowerby. Min. Conch., pl. edlxxxiv, fig. 3. 


1851. — — — Morris and Lycett, Gt. Ool. Moll., pt. 1, p. 93, 
pl. xu, fig. 10. 
1854. — — — Morris, Cat., p. 266 (G. O.). 


Bibliography, §c.—Sowerby’s enlargement of his P. nana from Ancliff repre- 
sents a more oval shell than the one now figured. Morris and Lycett figure a 
more conical form with almost central apex, and this is the prevailing form at 
Minchinhampton and Bussage. It is just possible that Sowerby’s species may be 
different. 

Description (Lincolnshire Limestone specimen) : 


Length : : : ‘ = 9mm: 
Width : : . 8mm. 
Height : . 55 mm. 


Shell small, suborbicular, conical; apex almost central, erect and subobtuse, 
smooth. 

Relations and Distribution.—This small species has the most orbicular base of 
any of the smooth Patellas of the Inferior Oolite, and is correspondingly lofty. 
Specimens from the Lincolnshire Limestone are rather smaller and less peaked than 
some of those from the Great Oolite of Minchinhampton. Under certain conditions 
of preservation fine ‘‘ cingulate” ornament may be detected, but the shell is always 
more peaked than Goldfuss’ representations of P. cingulata. 

Most of my specimens are from the Lincolnshire Limestone at Stoke Lodge. 
Not hitherto noticed in the Inferior Oolite of the Cotteswolds. 


Section B with radial ornament. 
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408. Parecta Rouert, Morris and Lycett, 1851. Plate XLII, figs. 8a, 8 db. 


1851. Parenca Rémert, Morris and Lycett. Gt. Ool. Moll., pt. 1, p. 91, pl. xii, 
figs. 6, Ga, 6. 


A single specimen from the lowest bed of Tinkler’s quarry at Stamford (Lincoln- 
shire Limestone) greatly resembles the typical forms from Minchinhampton and 
Bussage. The Inferior Oolite specimen is somewhat more depressed and orbicular, 
whilst the interstitial radials are less conspicuous. 


409. PATELLA FENESTR#, sp. noy. Plate XLII, figs. 9a, 9b. 


Description : 


Length : : : : . 41 mm. 
Width : : ¢ ‘ 5 ol iomian, 
Height , ; _ 21 mmr 


Shell elliptical, conical, elevated ; apex nearly central, corroded and obtuse. 
Base oval, sides compressed. Ornamented by rugose radiating coste, which are 
wide apart and decussated at wide intervals by concentric lines; tuberculations 
occur at the points of intersection. Margin thickened. 

Relations and Distribution—This form seems to stand alone amongst the 
Patellids of the Lower Oolites. The nearest described species of Jurassic age 
appears to be P. sulcata, Deslongchamps (‘ Mém. Soc. Linn. Norm.,’ vol. vii, p. 115, 
pl. vu, figs. 9 and 10), from the Inferior Oolite of Port-en-Bessin. But even this 
species differs widely. On the other hand, its resemblance to the more elevated 
varieties of the existing Patella vulgata are quite startling. 

A single specimen has been found by Mr. Windoes in the Chipping Norton 
Limestone, which overlies the Clypeus-grit in the neighbourhood of that town. 
This may be regarded as the highest horizon of the Inferior Oolite. 


410. Parecta retirera, Lycett, 1850. Not figured. 


1850. Parenta Retirera, Lycett. Ann. Mag. Nat. Hist., 2nd ser., vol. vi, 
p- 415. 
1853. = — = Proce. Cotteswold Nat. Club, vol. i, p. 76. 
Syn. Fissurerna Bropier, Lycetét. Ann. Mag. Nat. Hist., vol. cit., p. 415; 
and Proce. Cotteswold Nat. Club, vol. cit., 
p- 76. 


464 GASTEROPODA OF THE INFERIOR OOLITE. 


Bibliography, §c.—Briefly described by Lycett, but not figured. Notaccepted by 
Morris, nor enumerated by Lycett in the ‘ Cotteswold Hills’ amongst the fossils of 
the Fimbria-stage. In the absence of further evidence P. retifera was included by 
Hudleston and Wilson in the list of ‘ species not accepted.” Quite lately (1895) 
Mr. Brodie’s collection of fossils from the Leckhampton freestones has been 
acquired for the Jermyn Street Museum. There are two specimens purporting 
to be Patella retifera, besides specimens of Fissurella Brodiei, which latter is a 
closely allied, if not identical form, ina somewhat different matrix. The labels 
are not in Lycett’s handwriting. 

Description : 


Length ; 5 : : - /9 mami: 
Width ; : ; . 65 mm. 
Height : : ; . 4mm. 


*Ovate, costated, and cancellated ; costz numerous and unequal, crossed by 
numerous encircling lines; apex moderately elevated, posterior, but inclined 
forwards.” 

The so-called Fissurella Brodiet exhibits the same characters, but is a shghtly 
narrower shell. 

Relations and Distribution—Both radial and concentric ornaments of this 
extremely pretty little shell are very sharp, and this serves to distinguish it from 
Patella (Guerangeria) clypeola, Deslongchamps, a Bathonian species, where the 
radial ornamentation only is in evidence. There is something peculiar in the 
character of the apex, which seems to indicate that it may not be a Patella in a 
strict sense, though none of the specimens could be placed under Fissurella. 

There are about half a dozen specimens in the Brodie Collection from the 
Leckhampton freestones, which contain a shallow-water fauna. 
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Orper—OPISTHOBRANCHIATA, Milne-Edwards. 
Sus-orperR—THOTIBRANCHIATA, Cuvier. 


N.B.—The fossil Opisthobranchiata have lately received a large share of 
attention in M. Cossmann’s admirable work ‘ Hssais de Paléoconchologie comparée ’ 
(Premitre livraison, Fevrier, 1895); and still more recently in his splendid 
Monograph, ‘ Etudes sur les Gastropodes des Terrains Jurassiques,’ now in course 
of publication in the Memoirs of the Geological Society of France. This author 
greatly favours the subdivision of families and genera. Thus we find the 
following families enumerated from the Jurassic rocks,—Acteonide, Tornatinide, 
Bullide, Aceridze (nov. fam.), and Aplustride. M. Cossmann also includes 
Ceritella and Fibula amongst the Opisthobranchiata under Tubiferidee (nov. fam.). 
The genera and sections are also largely multiplied. Without in the slightest 
degree questioning the scientific value of these subdivisions, it is proposed to group 
the Opisthobranchiata of our Inferior Oolite, for present purposes, under the 
families Tornatellidee (Actezeonide) and Bullide. 


Family—TORNATELLIDAI (Actmonip2). 


Shell external, convoluted, ovoid, conoidal, spire depressed or prominent ; whorls 
tolerably numerous, without internal absorption, aperture entire, narrow.’’—FIscHER. 

N.B.—The following genera, subgenera, and sections of this family are 
recognised by M. Cossmann as occurring in the Inferior Oolite, viz. Tornatellea, 
Conrad (e.g. 7. pulchella, Deslong.); <Actxonina, d’Orbigny (e.g. A. gigantea, 
Deslong.) ; Striacteonina, nov. sect. (e.g. Act. Sarthacensis, d’Orb.). Cylindro- 
bullina, von Ammon (e.g. Act. Scarburgensis, Lycett; Cylindrites, Morris and 
Lycett (e. g. Actwon acutus, Sowerby). 

Trochacteonina, Meek, is also quoted from the Bathonian (e.g. Act. ventricosa, 
@Orbigny, and Cassis Esparcyensis, d Archiac). 

In the present instance it is proposed to retain the older generic classification 
of the Tornatellide of the Inferior Oolite, whilst indicating as far as possible the 
equivalents under the new system. For the most part the specimens are not 
sufficiently well-preserved to show the finer points. 
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Genus—Actuon, Montfort, 1810. 


‘Shell oval, spirally striated; spire prominent, conical, sharp; apex reversed ; 
suture well-marked ; apertwre lengthened, entire, rownded at the base ; outer lip sharp, 
columella furnished with a-strong basal fold.’’—Fiscunr. 

In Tornatellea, Conrad, there are two folds, and the aperture is slightly 
notched at the base. 


411. Acrmon (TorNaTELLMA) PULCHELLUS, Deslongchamps, 1848. Plate XLII, figs. 
12 and 13. 


1848. ToRNATELLA PULCHELLA, Deslongchamps. Mém. Soe. Linn. Norm., vol. viii, 
p. 162, pl. xviii, fig. 4 
185? AcTEONINA PULCHELLA, d’Orbigny. ‘Terr. Jur., vol. ii, p. 169, pl. eclxxxvi, 
figs. 7 and 8. 
1895. TorNareELL@a PULCHELLA, Deslongchamps. Cossmann, Gastr. Terr. Jur., 
p- 14, pl. i, figs. 6—8. 


Bibliography, §c.—Deslongchamps described this species as having three 
columellar folds, though it might require an exceptionally well-preserved specimen 
to show them. He justly hesitated to make a new genus. D’Orbigny placed it 
with doubt under Actxonina, considering that the folds indicated by Deslongchamps 
might bring it within the range of Acteon. The species is not quoted as British 
either by Morris or by Hudleston and Wilson. 

Description : 


Height ; ; : +, 1mm: 
' Body-whorl to total heiahe . 60-3100: 
Spiral angle. : DO. 


Shell oval, apex acute; whorls from ave to six, a with tabulated edge, 
body-whorl large. The entire shell is marked with deeply cut strie, wide apart, 
and exhibiting punctations. Aperture sub-elongate, elliptical, columella short 
and marked with oblique folds two or three in number; indications of an anterior 
notch. 

Relations and Distribution—This is perhaps one of the best marked species 
belonging to the Tornatellide which the Inferior Oolite affords. Undoubtedly it 
belongs to Acton rather than to Actwonina, and to the section or sub-genus 


1 Measured at the back of the shell. 
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Tornatellea, Conrad. There are three specimens in my Collection from the 
Parkinsoni-zone of Burton Bradstock, one from the same horizon at Grove, and 
two smaller specimens from the Parkinsoni Marl of Bradford Abbas. 


412. Acton (ToRNATELLHA) ooLiTicuUs, sp. nov. Plate XLII, fig. 11. 


Description : 


Height : ; 13 mm. 
Body-whorl to total height Ae . 68: 100. 
Spiral angle. : . Eeislts 


Shell oval, apex acute. Number of whorls six, sub-tumid, with the posterior 
edge more sloping than tabulate. The spiral striwe are close, deeply cut and 
punctate, the sloping shoulder of the whorls exhibiting a special form of grooving, 
whilst the spirals in the upper portion of the whorls are wider apart. Aperture 
sub-elongate, elliptical, with a very short columella; this has evidently been 
marked with oblique folds, but it is not easy to say whether two or three; 
indications of an anterior notch. 

Relations and Distribution.—This form obviously differs from Actexon pulchellus 
in its more slender shape, in the comparatively sloping posterior margin of the 
whorls, and especially in the general closeness of the spiral stri#. It is near to 
Tornatellea multistriata, Rigaux and Sauvage, and also resembles Tornatellea 
Brasili, Cossmann, which is described from the Bajocian of France. 

The finest specimens of Actzon ooliticus occur in the Concavus-bed at Bradford 
Abbas. Stoford and Horton Hill have also yielded specimens, which bear 
considerable resemblance to the Bradford Abbas forms. When the folds on the 
aperture have been effaced, it might be difficult to distinguish this species from 
Actxonina pulla, K. and D. There is a very slender variety with five whorls from 
the ‘* Base-bed,”’ Lincoln, ? a distinct species. 


413. Acrxon scuLprus, Lycett, 1850. Plate XLII, figs. 10 and 10a. 


1850. CERITELLA scuLpTa, Lycett. Ann. Mag. Nat. Hist., 2nd ser., vol. vi, 
p- 419. 
1853. —_ — — Proe. Cotteswold Nat. Club, vol. i, p. 80. 


The following is Lycett’s diagnosis :—* Small, turrited ; whorls few, long, 
nearly flat, each with three encircling striz, equidistant; the body-whorl has six 
striz besides numerous others closely arranged at the base.” 
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The figured specimen has the following dimensions :—Height 10 mm., spiral 
angle 45°. The number of whorls five ; aperture sub-elongate, elliptical, with a short 
columella, which has folds and anterior notch somewhat reflexed. 

Relations and Distribution.—Lycett’s type is smaller than the figured specimen, 
and ill-preserved, but there is sufficient of the aperture remaining to show that it 
belongs to this section of Actzon (Tornatellxa) : it was obtained from the Free- 
stones of the Cotteswolds—Murchisonx-zone. The figured specimen is a larger 
shell, and was obtained from Drympton (most probably Opalinus-zone). 

This species comes very near to Tornatellea inequistriata, Cossmann, from 
the Murchisone-zone of the Meurthe. 

Besides the three species of Actwon (Tornatellea) described above, there are 
two other species or varieties: viz. a form in the Opalinus-bed, Drympton, 
resembling but not identical with Actwon pulchellus; secondly the narrow form 
from the ** Base-bed,” Lincoln, provisionally classed with Actzon ooliticus. 


Genus—Actmonina, d’ Orbigny, 1850 (= Orthostoma, Deshayes). 


“ Shell oval or fusiform ; spire salient, but shorter than the last whorl, which is 
angular in the vicinity of the suture ; aperture elongated, narrow, entire, not sinuous ; 
outer lip simple, sharp; columellar lip curved; columella thick, but smooth.” — 
FISCHER. 

There is nothing in this diagnosis with reference to sculpture, but one might 
add “smooth or striated.” The above is a somrewhat generalised diagnosis, which 
would include the sections previously mentioned. 

The genus Acteonina is interesting to the paleontologist as perhaps the oldest 
member of the Tornatellidwe, the section, Cylindrobullina, dating back from 
Carboniferous times. It is best represented in the Jurassic period, and, according 
to d’Orbigny, the maximum development of the genus was attained during the 
deposition of the Lower Lias. As regards distribution in the Inferior Oolite of 
this country, the several horizons in Yorkshire have yielded a considerable 
number of species, the Lincolnshire Limestone and the Inferior Oolite of the 
Cotteswolds are also accountable for several species, whilst the Dorsetshire beds, 
usually so rich in Gasteropods, have not yielded many species of Actwonina, 

We may admit that Actwonina is an inconveniently large genus, including 
forms of somewhat diverse character, both as to shape and ornamentation. As 
regards ornamentation merely, we might divide the Acteoninas of the Inferior 
Oolite into three groups: 

1. Acteonine with deep spiral grooving and a general resemblance to Actewon 
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(Tornatellxa), but with no proved columellar plication. This group includes such 
forms as Auricula Sedgvici and Tornatella pulla, which I have hitherto classed with 
the Acteons, as indeed have most authors, though Tate referred Tornatella pulla, 
K. and D., to Actxonina. 

2. Actxonine with fine spiral lines (Striacteonina in part) such as Acteonina 
Sarthacensis, d’Orbigny. Possibly also Acteonina humeralis, Phillips, which has a 
strongly impressed line on the shoulder, might come in here.’ 

3. Acteonine which are perfectly glabrous, or only exhibit striation, more or 
less faint, towards the anterior extremity. This division would include, amongst 
others, Actxonina as limited, and the sections Ovacteonina, Cylindrobullina, and 


Trochacteonina. 


414, Aormon vel Actmonina Sepevicr, Phillips, 1829. Plate XLII, fig. 15. 


1829-35. AvuricuLa Sepevict, Phillips. Geol. Yorks, part 1, pl. xi, fig. 33. 
1850. Acrmon Srepevict, d’Orbigny. Prod., 1, p. 263. 


1851. — — Phillips. Morris and Lycett, Grt. Ool. Moll., part i, 
p. 118, pl. xv, fig. 9. 

1885. — os — Hudleston, Geol. Mag., 1885, p. 252, pl. v, 
fig. 4. 


Bibliography, §c.—Owing to imperfect preservation it is still doubtful whether 
Phillips’ species is an Acteon or a striated Actwonina. ‘In the few cases where 
the aperture has been visible it is invariably without plication” (Hudleston, 
loc. cit.). Brauns (‘ Mittlere Jura,’ p. 194) considered Tornatella pulla, K. and D., 
the same as Actxon pullus, Morris and Lycett, but different to Auricula Sedgvici, 
Phillips. 

Description.—From 5 to 10 mm. in height and considerably more than half as 
wide as high. Ovate, with a stumpy spire composed of about three whorls. The 
whorls are strongly tabulate. The body-whorl and penult are ornamented by 
deeply-cut spiral striz, which are but slightly punctate; the surface of the 
body-whorl is thus divided into a number of strap-like belts, of which two, 
situated slightly below the middle, are wider than the rest. Other indications 
wanting. 

Relations and Distribution.—A stumpy form almost peculiar to the Dogger, 


! Stoliezka remarked that the “surface of many Actzeoninw appears to be perfectly smooth, but 
it is more likely this is only in consequence of the uppermost punctated layer of the shell having 
been removed ” (‘ Cretaceous Gastropoda of Southern India,’ p. 399). 


62 
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where it takes the place of Acteonina pulla. Indifferent specimens, smaller than the 
one figured, are not rare. I have one specimen from the Pea-grit of Leckhampton. 


415, Acrmonina PULLA, Koch and Dunker, 1837. Plate XLII, fig. 14. 


18387. TornarELta puLLA, Koch and Dunker. Beitrige Nordd. Oolith., p. 33, 
pl. ii, fig. 11. 
1851. Acrmon puLLus, ? Koch. Morris and Lycett, Grt. Ool. Moll., part 1, 
p- 119, pl. xv, fig. 11. 
1876. AcTrmontna puLLA, Koch and Dunker. Tate and Blake, Yorkshire Lias, 
p. 356. 
1885. Acrmon Srpevicr, Phil., var. punta, Morris and Lycett. Hudleston, 
Geol. Mag., 1885, p. 253, pl. v, 


fio. 5. 

Description.—Morris and Lycett say :—‘‘ Shell ovate, spire elevated, somewhat 
acute; whorls (six) convex, the last whorl sub-cylindrical; aperture ovate; the 
surface with numerous regular punctated encircling strie.” The above descrip- 
tion refers to specimens either from the Millepore-bed or the Scarborough Lime- 
stone. 

Relations and Distribution.—More elongated and oval than Actxonina Sedgvici, 
and probably a more widely distributed form. I have specimens from the 
Scarborough Limestone of Scarborough Bay which are rather stouter than Morris 
and Lycett’s type. Actxonina (Acton) pulla also occurs in the Lincolnshire 
Limestone at Weldon, and in the Inferior Oolite of Hook Norton (Walford 
Collection). These are all specimens without folds on the columella. But it is 
quite possible that, in some instances, imperfectly preserved specimens of Actxon 
(Tornatellexa), such as Actxon ooliticus, are set down to Koch and Dunker’s species. 
In this way Actzxonina (Actxon) pulla is a convenient name for any small and 
badly preserved specimen of the striated Tornatellide. 


416, Acrmonina *‘ puLLompEs.” Plate XLII, fig. 16 and 16a. 


Description.—This is a small form, from 5 to 6 mm. in height and with a spiral 
angle of about 58°; oval-oblong, number of whorls five, tumid with a slight ledge 
on the posterior margin, which is marked by animpressed line. Body-whorl about 
twice the height of the spire. The texture of the shell is smooth with very fine 
striations, which have a tendency to become effete towards the centre of the body- 
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whorl (fig. 16 a), but are well marked where the anterior compression commences. 
Aperture ovate-elongate with a thin straight outer lip and a smooth columella. 

Relations and Distribution.— Differs from Actxonina pulla in the fineness of 
the striations, though, if we accept the view of Stoliczka, this may be somewhat a 
matter of preservation. Resembles Actxonina sparsisulcata, d’Orbigny (‘ Terr. 
Jur.,’ ii, p. 166, pl. 285, figs. 14 and 15). This form occurs in the Lincolnshire 
Limestone at Weldon, in the Parkinsoni-zone of Burton Bradstock, and in the 
Cadomensis-bed at Oborne. 

Since I do not venture to constitute this as a distinct species, it may be 
regarded as a possible variety of Actwonina pulla. 


417. AcTr#ONINA (STRIACTHONINA) TENUISTRIATA, sp. nov. Plate XLII, figs. 18, 19, 
19a. 


1885. AcTHONINA HUMERALIS, Phillips, striated variety. Hudleston, Geol. Mag., 
1885, p. 202, pl. v, 
fig. 3. 
Cf. also Acrmonina Sartuacensis, d’Orbigny. Terr. Jur., vol. ii, p. 167, pl. celxxxvi, 
figs. 1 and 2. 


Description : 


Height ‘ ; : ; ~  L2mam: 
Body whorl to total height : 5 a (idee UD. 
Spiral angle : d ; = 60%. 


Shell cylindro-conical; the spire occupies about one fourth of the total height, 
and consists of five or six whorls, which are cylindrical with tabulate posterior 
margin, except towards the very sharp apex, where they are slightly convex. The 
entire shell is pervaded by fine and close striato-punctate ornament. There is a 
strongly impressed line on the posterior margin of the whorls, and a somewhat 
finer line on the flat area between the margin and the suture. The body-whorl is 
a narrow cylinder much compressed anteriorly ; aperture ovate-elongate with a 
smooth columella. 

Relations and Distribution.—This may be regarded as a narrow represeutative 
of Acteonina Sarthacensis ona lower horizon. (Cossmann says that A. Sarthacensis 
is really a Bathonian species, and not Bajocian as represented by d’Orbigny.) On 
the other hand, if we accept the suggestion of Stoliczka as regards striation in the 
Tornatellide, Actxonina tenuistriata may be nothing more than a different mineral 
condition of Acteonina humeralis. This was the view I took in 1885. There are, 
however, certain slight differences of shape which favour the notion of their being 
distinct species. 
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Occurs sparingly in the Yorkshire Dogger. I have also a specimen from 
Dorset (? Broad Windsor), which might be thus referred. 


418. Actzonina (? STRIACTHMONINA) HuMERALIS, Phillips, 1829. Plate XLII, 
figs. 20 a, 20 b. 


1829-35. Acrzon HUMERALIS, Phillips. Geol. Yorks., part 1, pl. xi, fig. 34. 
1850. Acrmonrna HUMERALIS, d’Orbigny. Prod., i, p. 264. 
1885. — — Phillips. Wudleston, Geol. Mag., 1885, p. 202, 
pl. v, figs. 1, 1a. 


Description (based principally on the type-specimen, which is somewhat affected 
by mineralisation) : 


Height : : : : . 15 mm. 
Body-whorl to total height : : = (100: 
Spiral angle . : 3) 1662. 


Shell cylindro-conical; the spire about three-tenths the total height, and 
composed of five whorls. In many respects the description of the preceding 
species 1s applicable to this one. Thus the whorls of the spire are flat atop and 
marked on the shoulder by a grooved line, which produces two steps, or a sort of 
double tabulation. ‘The grooving on the shoulder is very distinct in the body- 
whorl, which is perfectly cylindrical. But there are no traces of spiral striation, 
except some faint lines towards the anterior extremity. The length of the 
aperture is about two-thirds the height of the shell: it is narrow behind, wide in 
front; outer lip straight and thin, columellar lip smooth and without plications. 

Relations and Distribution—Acteonina humeralis is not uncommon in the 
Yorkshire Dogger, though good examples are scarce. Many specimens also are 
much smaller than the one figured. 

A narrow and perfectly glabrous variety occurs in the Concavus-bed at 
Bradford Abbas. My ‘‘ MS.” name for this variety is ‘ swb-humeralis.’ This 
passes by degrees into a distinct form. 


419. ACTEHONINA SUBOVALIS, sp. nov. Plate XLII, fig. 21. 


Description : 
Height ; 5 : é ~ li6amm: 
Body-whorl to total height ; : . 65:100. 
Spiral angle. : ; oe rams 
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Shell oval-elongate. Total number of whorls six, the spire occupying from 
three to four tenths of the entire height. The apex is slightly obtuse. The 
whorls are subconvex, with a narrow posterior ledge indented by a deep groove ; 
sutural angle oblique. The body-whorl is very ovate, and like the rest of the 
shell perfectly smooth, growth-lines alone being visible. The aperture is oval- 
elongate, and about half the height of the entire shell. There is a considerable 
incrustation on the columella, which is only shghtly sinuous. 

Relations and Distribution—The peculiar ovate-elongate character of this shell 
and the convexity of the whorls forcibly remind us of Acteonina Loriereana, @Orb., 
which may be regarded as a typical Ovactxonina. On the other hand, the grooved 
ledge on the posterior margin of the whorls, although very narrow, serves to 
remind us of Striactxonina. 

A single specimen from the Concavus-bed, Bradford Abbas. 


420. AcTHONINA (CYLINDROBULLINA) GLABRA, Phillips, 1829. Plate XLII, figs. 22, 


23 a, 23 D. 


1829-35. Actrmon @LABER (Bean, MS.), Phillips. Geol. Yorks., part 1, pl. ix, fig. 31. 
1851. Acrmonina GLaBRa, Phillips. Morris and Lycett, Grt. Ool. Moll., part 1, 
p- 120, pl. xv, fig. 10. 
1885 PRP — — -- Hudleston, Geol. Mag., 1885, p. 205, pl. v, 
figs. 6 and Ga. 


Bibliography, Se.—The type of Actxon glaber is probably lost, but figs. 23a, 
23 b represent a specimen in the Bean Collection (that portion now in the British 
Museum), which is thus labelled. Although a typical form, it is somewhat larger 
than usual, and the drawing suggests Cylindrites, for which there is probably no 
justification. Fig. 22 represents a medium-sized shell. 

Description : 


Height . 5 . 10—20 mm. 
Body-whorl to total Roehe.. ; SO KOO 
Spiral angle : 5 ash 


Shell cylindro-conical, with a very Sitort spire. ‘lhe whorls of the spire (four) 
are sub-tumid and sloping with a posterior ledge or tabulation which is rounded 
off at the margin. The body-whorl is elongate and quite cylindrical, and like the 
rest of the shell smooth, even the growth lines being very fine, and in many 
specimens scarcely visible. 

The aperture is extremely long and narrow in the upper half, but widens 
anteriorly owing to the hollowing out of the columellar region; the columellar 
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lip is thickened and drawn out obliquely, being quite smooth and rounded at the 
extremity. 

Relations and Distribution.—Acteonina glabra possesses the most stumpy 
spire of all the truly cylindro-conical Actzxonine (Cylindrobullina). In Yorkshire 
it occurs chiefly in the uppermost horizon of the Inferior Oolite. I have a 
aes in my Collection from the Dean and Chapter Pit at Lincoln (Murchisonx- 
zone) 22 mm. inheight. On the higher horizons of the Lincolnshire Limestone at 
Wansford and Weldon, and also at Barnack, smaller specimens like fig. 22, and 
still smaller ones, are by no means rare. 


421. AcTHONINA (CYLINDROBULLINA) CINEREA, Hudleston, 1885. Plate XLIII, 
figs. la, 1b. 


1885. Acrmonina cInerEA, Hudleston. Geol. Mag., 1885, p. 206, pl. v, figs. 8, 8 a. 


Description : 
Height . 5 ‘ . 10—25 mm. 
Body-wkorl to ital height . : 2 SOE MOO: 
Spiral angle : : a Ue 


Shell cylindro-conical, with a reg alee spire about one-fifth the total height. 
The angle of increase is exactly a right angle; apex obtuse. Whorls of the 
spire five, short, sub-tumid, and smooth, with a well-marked posterior tabulation or 
ledge, which is also very conspicuous on the body-whorl. Body-whorl relatively 
large and cylindrical, sides compressed. Aperture two-thirds of the total height, 
narrow with very straight outer lip, and rounded off anteriorly ; columella smooth. 
More or less flexuous growth-lines are visible on some specimens. 

Relations and Distribution.—Near to Actxeonina glabra, of which this may be 
considered a broad variety with a somewhat higher spire and more distinct 
tabulation. On the other hand, the rectangular outline of the whorls and shorter 
spire serve to separate it from Act. Scarburgensis. Not uncommon in the Sear- 
borough Limestone. 


422. AcTHONINA GIGANTEA, Deslongchamps, 1842. Plate XLIII, figs. 2 and 3, var. 
attenuata, fig. 4. 


1842. TornatTEetna eIGantTEA, Deslongchamps. Meém. Soe. Linn. Norm., vol. vii, 
p- 187, pl. x, figs. 27 and 28. 
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1851. Acrmonina Giaanrea, Deslongchamps. Morris and Lycett, Grt. Ool. 
Moll., part 1, p. 119, pl. xv, 


fig. 13. 

1885. — = — Hudleston, Geol. Mag., 1885, 
p. 203. 

1895. — — —_— Cossmann, Gast. Terr. Jur., p. 22, 
pl. ii, figs. 12, 13. 

Syn. — Destonecuampsil, d’Orbigny. Terr. Jur., vol. ii, p. 171, 


pl. eclxxxvi, fig. 11. 


Bibliography, §c.—The Normandy specimens (Bathonian) are mainly casts. 
The very large specimens from the Inferior Oolite of the Yorkshire coast are 
broader than the French types. This is one of the few species for which the 
generic name, Actxonina, is retained by M. Cossmann. 

Description.—The specimens from our Inferior Oolite are variable as to size 
and shape. ‘The Yorkshire specimen figured by Morris and Lycett has a height 
of 40 mm., whilst the specimens figured in the accompanying plate do not exceed 
25mm. The spiral angle may be said to range from 52° to 60°, whilst the body- 
whorl is generally less than two-thirds the total height. 

The shell is oval, thin, and smooth, whorls (seven or eight) rather flattened at 
the sides, sub-convex, with the posterior tabulation slightly rounded off; aperture 
narrow above, dilated below, and about three-fifths the entire length. 

Relations and Distribution.—This may be taken as an average representative 
of the genus Actxonina, closely related to the cylindro-conical forms (Cylindro- 
bullina), yet passing by protraction into such forms as Acteonina acuta, d’Orb. 
Besides the Yorkshire specimens, there are some from the Parkinsoni-zone 
of the Cotteswolds (fig. 2), which are rather short in the spire and approaching 
Act. Scarburgensis. This variety of Act. gigantea I have noticed on several 
horizons and localities of the Inferior Oolite; it is an intermediate form. 

Fig. 38 from the Dean and Chapter Pit at Lincoln (Murchisonx-zone) may be 
taken as a small but more typical representative of the species; whilst in Fig. 4 
(specimen also from Lincoln), where the spiral angle is reduced to 45°, we have 
the variety attenuata, which might almost be regarded as a distinct species. 


423, Acrmonina ovaTa, Lycett, 1850. Not figured. 


1850. Acrmonrna ovata, Lycett. Ann. Mag. Nat. Hist., 2nd ser., vol. vi, p. 41S. 
18538. -- — — Proc. Cotteswolds Nat. Club, vol. i, p. 79. 


This species is not enumerated by Morris nor by Hudleston and Wilson. 
There is one very poor specimen in the Jermyn Street Museum, from the Inferior 
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Oolite of Gloucestershire, which may be the type. Two micromorphs from the 
Lincolnshire Limestone of Weldon seem to answer to Lycett’s diagnosis, which 
is as follows: 

“‘Ovate ; spire of moderate elevation, consisting of four flattened whorls, last 
whorl subcylindrical, large ; aperture lengthened, oblique.” 


424, Actmonina tumipuLA, Lycett, 1850. Plate XLII, fig. 5 and ? fig. 9. 


1850. Acrmonina TUMIDULA, Lycett. Ann. Mag. Nat. Hist., 2nd ser., vol. vi, 


p- 418. 
1851. — _ Morris and Lycett. Grt. Ool. Moll., part 1, p. 120, 
pl. xv, fig. 14. 
1885. — — _ Hudleston, Geol. Mag., 1885, 
p- 205, pl. v, fig. 7. 
P Syn. — Davovsrana, d’Orbigny. Terr. Jur., vol. ii, p. 169, pl. celxxxvi, 
figs. 5, 6. 


Description by Morris and Lycett.—‘* Shell small, spire depressed, volutions 
very narrow, rounded, their sutures deeply depressed ; the last whorl gibbous, 
aperture an elongated oval. This species is shorter than any other with which 
we are acquainted.” The height of the type is about 10 mm. and the spiral 
angle 100°. 

Fig. 5 represents the specimen from the Bean Collection at the British Museum, 
which is believed to be the Yorkshire type, though somewhat different to the 
figure given by Morris and Lycett. It is obviously much broken away anteriorly. 
Lycett had previously described the species from the Inferior Oolite of Gloucester- 
shire, but no specimens are forthcoming. Very rare in the Scarborough Limestone 
of White Nab. 

Fig. 9, representing a small Tvrochactzonina, may possibly be the same species 
with the anterior portion of the aperture preserved. 


425. Trocnactmonina cf. Esparcyensis, @’ Archiac, 1843. Plate XLIII, fig. 8. 


1843. Cassts Esparcyensts, d’Archiac. Mém. Soe. Géol. France, vol. v, p. 385, 
pl. xxxi, fig. 10. 


A single specimen from the Lincolnshire Limestone of Weldon, though only a 
micromorph 10 mm. in height, has considerable resemblance to this well-known 
Bathonian species. The spire is even more depressed than in Acteonina tumidula, 
whilst the body-whor] is broader atop and more pyriform in outline. 
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426. Actmontna antigua, Lycett, 1857. Plate XLIII, fig. 6. 
1859. Acrzxontna antigua, Lycett. Cotteswold Hills, p. 125, pl. iv, fig. 9.1 


Description.—The height of the figured specimen is38 mm. Shell oblong, thin, 
with an obtuse apex and short spire of about four or five volutions ; the spire is from 
one sixth to one seventh of the total height ; whorls rounded upon their upper 
borders. Aperture elongate, narrow above and expanded anteriorly; columella 
curved and emarginated at its base, 

The above is a slight modification of Lycett’s original diagnosis. 

Relations and Distribution—The proportions bear some resemblance to those 
of Actxonina glabra, though in this case the spire is shorter and the figure of the 
body-whorl is somewhat different. The type is from the Spinosa-stage of Rod- 
borough Hill, and is the only specimen of that size which has come under my notice. 
Smaller specimens, when compared with Actxonina glabra, exhibit a shorter spire 
than that species. 


427, AcT#ONINA (?) convoLuTa, Lycett, 1857. Plate XLIII, fig. 7. 
1857. AcTmonina convotuTa, Lycett. Cotteswold Hills, p. 125, pl. iv, fig. 8. 


Description—The height of the figured specimen is 35 mm. ‘Shell oblong, 
rather compressed at the sides; spire depressed, scarcely produced, consisting of 
five volutions, which embrace each other and rise but little above the body-whorl ; 
apex obtuse; aperture lengthened, very narrow above, more expanded towards 
the base; columella curved at the base, emarginated and slightly twisted.” 

Relations and Distribution.—The tendency of Actzxonina in the direction of the 
Bullidz seems to reach a maximum in this curious form. As pointed out by 
Lycett, it differs from Bulla primeva, Deslongchamps, in its more cylindrical 
figure and in the fact that the spire is slightly prominent, and not sunk in an 
apical cavity. 

The type is from the Spinosa-stage of Rodborough Hill. I have a character- 
istic specimen from the Clypeus-grit of Aston Farm, and a smaller one from the 
Rag of Cleeve Hill, allin the Parkinsoni-zone. In these specimens the outer lip is 


straighter than in the figured specimen, which in this respect is rather mis- 
leading. 


1 Jn Lycett’s plate the numbers referring to Actzonina antigua and Act. convoluta have been 
transposed. 
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Genus—Cy.inprites, Morris and Lycett, 1851. 


* Shell smooth, sub-cylindrical, or ovate; spire small ; whorls usually flattened, 
with acute margins, the last whorl cylindrical, aperture lengthened, linear above, rounded 
and entire at the base ; columella rounded, twisted near to the base and slightly directed 
outwards ; vight lip thin, but thicker at the base.’”’—Morris anv Lycert. 

This is chiefly a genus of the Great Oolite; the number of species in the 
Inferior Oolite is limited, and their distribution very partial. Considerable 
difficulty arises from the uncertain evidence with regard to the identification of 
Lycett’s species from the Inferior Oolite of Gloucestershire. On the whole the 
species of Cylindrites may stand thus: 


Turrited . : : . Cy. turriculatus, Lycett. 


é oer Cy. attenuatus, Lycett. 
Spire consisting of a low cone c { ne D Si 


Cy. brevispira, sp. nov. 
Cy. tabulatus, Lycett. 


— var. Weldonis. 
* LOy. mammillaris, Lycett. 


Spire flat or subdepressed, with a mam- [ 
millary knob 


Spire sunken c : . Cy. cylindricus, Morris and Lycett. 


428, CYLINDRITES TURRICULATUS, Lycett, 1853. Plate XLIII, fig. 12. 


1853. CyLINDRITES TURRICULATUS, Lycett. Quart. Journ. Geol. Soc., vol. ix, 
p. 342, pl. xiv, fig. 8. 

1863. _ —_ _ Great Ool. Moll., Suppl., p. 25, 
pl. xliv, fig. 26. 


Description. —* Shell elongated, subcylindrical; spire lengthened, its apex 
acute; whorls convex, their sutures deeply excavated, the last whorl ovately 
cylindrical; aperture narrow.” Lycett’s type is not available, nor have I seen a 
specimen so large as the one figured by him. My specimen (fig. 12) has a spiral 
angle of 60°, and no more than six whorls; the spire is nearly one third of the 
total height. 

Relations and Distribution.—Probably only a small variety of Cylindrites altus, 
Morris and Lycett, from the Great Oolite, but less cylindrical, and with the 
posterior edge of the whorls less flattened. Rare in the Lincolnshire Limestone 
at Ponton and Weldon, it is the only species of Cylindrites from the Inferior 
Oolite which has a well-developed spire. 
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429, Cyninprites atrenuatos, Lycett, 1850. Plate XLIII, figs. 15 a, 150. 


1850. CyLinprites arrenuatus, Lycett. Ann. Mag. Nat. Hist., 2nd ser., vol. vi, 


p. 418. 
1853. — - — Proe. Cotteswold Nat. Club, vol. i, 
p- 79. 
Syn. — aRrapus, Lycett. Op. et. vol. cit. 
Cf. also — GRADATUS, Oossmann, Gast. Terr. Jur. p 76, pl. iui, fig. 50. 


Description.—Height 8 to 10 mm. and about two and a half times as long as 
wide; the shell is cylindro-conical, with a short conoidal spire, consisting of about 
six whorls which are narrow and step-like, with sharp edges. The body-whor! is 
flattened and attenuated towards the base. The posterior portion of the aperture 
is extremely narrow, and the twist on the columella not very strongly marked. 

felations and Distribution.—The strongly step-like character of the spire-whorls 
is a characteristic feature. Rare in the Inferior Oolite at Leckhampton. 


430. CYLINDRITES BREVISPIRA, Sp. nov. Plate XLII, figs. 17 and 18. 


Description.— Height 6-4 mm., width 4mm. Shell sub-cylindrical, wide at top 
and much narrowed towards the anterior extremity. The spire is very low, but 
the margin of each spire-whorl projects slightly beyond the margin of the body- 
whorl, so that the figure of the spire is that of a very depressed, though regular 
cone. There are about six whorls in all, the margin of each presenting a sharp 
upturned edge with a slight hollow between. The body-whorl is pyriform. 

Relations and Distribution.—Differs from Cy. attenwatus in its pyriform rather 
than cylindrical shape, its greater proportional width, and in having a still more 
depressed spire, whose whorls also are less flattened. Bears some resemblance to 
Cy. bullatus, Morris and Lycett, but in that species the spire is sunken. 


There are five specimens in my Collection from the Lincolnshire Limestone of 
Weldon. 


431, CYLINDRITES TABULATUS, Lycett, 1850. Plate XLII, figs. 14a, 146, and var. 
Weldonis, figs. 13 a, 13 0. 


1850, CYLINpRITES TABULATUS, Lycett. Ann. Mag. Nat. Hist., 2nd ser., vol. vi, 
p. 418. 

1853. — — as Proe. Cotteswold Nat. Club, vol. i, 
p. 79. 
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Bibliography, Sc.—The type is preserved in the Jermyn Street Museum. It 
cannot be said to correspond very closely with Lycett’s diagnosis. 

Description.—(Based upon the specimen in the Jermyn Street Museum.) 
Height 17 mm., width 9 mm. Shell cylindrical, but tapering anteriorly. The 
spire, consisting of about five whorls, is nearly flat and slightly sunken, but with a 

"prominent mammilliform apex of considerable size. The posterior margin of the 
body-whorl is flattened and encloses the spire, the dividing suture lying in a deep 
groove. The columellar lip is strongly twisted. 

The var. Weldonis is a fossil of much smaller habit, the usual height being 
8mm., width 4mm. It is also somewhat more pyriform in figure. 

Relations and Distribution.—Belongs to the section of Cylindrites which have 
sunken spires. Differs from Cy. mammillaris in the extensive flattening of the 
posterior margin of the body-whorl, and in the groove which divides this from 
the spire-whorls ; it is also rather broader in proportion to its length. 

The specimen in the Jermyn Street Museum, from the Inferior Oolite of 
Nailsworth, is the only one I have seen from the Cotteswolds. ‘The var. Weldonis 
is the most abundant Cylindrite in the Lincolnshire Limestone at Weldon and 
Ponton. 


432. CYLINDRITES MAMMILLARIS, Lycett, 1850 (not figured). 


1850. Cyttnprites Mamrinaris, Lycett. Ann. Mag. Nat. Hist., 2nd ser., vol. vi, 
p. 418. 

1853. — -—— — Proce. Cotteswold Nat. Club, vol. i, 
jos 72) 


Description.—Height 20 mm., width 8 mm. in a good-sized specimen. Shell 
cylindrical, elongate, sharply truncated atop. Spire flattened and sub-depressed, 
but the inner whorls have their upper flat surfaces visible, the first two or three 
of which are rounded into a mammillary knob. Aperture elongate with a strong 
columellar fold. 

Relations and Distribution.—This is an extremely narrow and cylindrical form, 
only differing from Oy. cylindricus, Morris and Lycett, in the salience of the 
mammillary knob and in the flattening, rather than depression, of the spire. 

There are two specimens of Cy. mamivillaris in the Brodie Collection from the 
Leckhampton Freestones. A variety, approaching Cy. cylindricus, also occurs 
sparingly in the Lincolnshire Limestone of Weldon. This has been quoted as 
Cy. cylindricus. 
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433, CyLINDRITES cYLINDRIcUS, Morris and Lycett. Inferior Oolite variety. Plate 
XLIII, figs. 16a, 160. 


In this form the upper margin of the last whorl slopes slightly inwards, and 
encloses the spire-whorls within the depression thus formed, so that even the 
central mammilla is sunken. 

The figured specimen is thought to be from Nailsworth. It is preserved in 
the Inferior Oolite collection of the Jermyn Street Museum, and is the only one 
I have ever seen from that formation. 


Fanily—BULLIDA. 


* Shell globular or cylindrical, convoluted, thin, often punctate-striated ; spire 
small or concealed ; aperture long, rounded and sinuated in front, lip sharp.’—S. P. 
Woopwarp. 

The few representatives of this family (now broken up into Bullide, Aceride, 
and Aplustridz) in the Inferior Oolite may provisionally be retained under Bulla 
without prejudice to their being recognised as Hydatina or Acera. 


Genus—Butta, Linneus, 1758. 
434, Butta Favret, Lycett, 1857. Plate XLIII, fig. 10. 


1857. Burta Favret, Lycett. Cotteswold Hills, p. 125, pl. iv, fig. 7. 


Description.—Height 36 mm., width 28 mm. 

Shell ovate, ventricose or pyriform, summit contracted, and partially concealing 
the inner whorls, the first of which is slightly elevated. The columellar lip is 
drawn out anteriorly and sinuous. Aperture widely ovate anteriorly, and but 
moderately contracted posteriorly. 

Relations and Distribution.—The mammillary apex and extension of the 
columella easily serve to separate this shell from Bulla undulata, Bean. Indeed, 
they may be generically distinct. A single specimen from a high horizon in the 
Spinosa-stage near Avening, a village not far from Minchinhampton. 
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435. Butta (Hypatina) unputata, Bean, 1839. Micromorphic variety. Plate 
XM figss ita, 1b: 


1839. Burta unpuLara, Bean. Ann. Mag. Nat. Hist., n.s., vol. iii, p.61, fig. 22. 
1851. “= — — Morris and Lycett, Grt. Ool. Moll., part 1, p. 96, 
pl. viii, figs. 8, 8a. 


Height 6°5 mm., extreme width 5mm. 

Besides being considerably smaller than Bean’s species, this variety is rather 
wider in proportion to its height, but in other respects it would be difficult to 
separate them. But cf. Bulla globulosa, Cossmann. A single specimen in my 
Collection from the Scarborough Limestone. 

There is a specimen, also in my Collection, from the Inferior Oolite near 
Radstock, which has a height of 10 mm., and whose proportions accord better 
with those of Bulla undulata. 


SUE 2 Bee Na. 


Durine the period that the Monograph on the Inferior Oolite Gasteropoda has 
been in course of publication, a certain number of specimens have been noticed or 
procured too late to be recorded in their proper places. They are mostly rare 
forms, and in some cases the genus is doubtful. These it is now proposed 
somewhat briefly to describe, in most cases with a figure. See Plates XLIII and 
XLIV. 


436. PurPuROIDEA, species. Plate XLIV, fig. 9. 


A single fragment of a large Purpuroidea was recently obtained from the 
Lincolnshire Limestone at Rauceby. There is not enough material to constitute 
a species, but the circumstance is interesting from its being the only instance of 
Purpuroidea as yet recorded from the Inferior Oolite of this country. 

Though apparently differing from any of the Great Oolite species, it most 
nearly resembles P. Morrisea, Buvignier, which is the common form at 
Minchinhampton. Possibly also some of the Corallian species described by 
Buvignier, such as P. Moreana, may be near. 


437. Purpurina varicosa, Lycett, 1850. Not figured. 


1850. ‘TurBo vartcosus, Lycett. Ann. Mag. Nat. Hist., 2nd ser., vol. vi, p. 416. 
1853. — — — Proce. Cotteswold Field Club, vol. i, p. 77. 


The following is Lycett’s description :—‘‘ Turrited, whorls six, convex, each 
with four encircling, rounded and smooth costs, crossing about eight large 
longitudinal elevations, which pass rather obliquely from left to right: axis two 
lines.” 

From want of evidence ‘ Turbo” varicosus was not listed either by Morris 
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or by Hudleston and Wilson. Quite recently the Brodie Collection of fossils 
from the Leckhampton Freestones has been acquired for the Jermyn Street 
Museum. A specimen marked “ Turbo, n.sp., 34,” answers fairly well to Lycett’s 
description, so far as the whorls of the spire are concerned. This is evidently a 
Purpurina, and has some resemblance to the form on Pl. I, fig. 2, of this 
Monograph. 


438. BracuytreMa Pontonts, sp. nov. Plate XLII, figs. 21a, 21d. 


Description : 

Height : : : : 8) Amin. 
Spiral angle : : 5 165%: 

Shell thick, trochiform, imperforate. The spire and body-whorl are nearly 
equal in height, and the spiral angle perfectly regular. Number of whorls five or 
six, sutures well-marked; the spire-whorls carry three sub-nodular spiral bands. 
The body-whorl is large and bicarinate owing to the prominence of the second 
and third spirals; number of spirals in the base about five. 

The aperture is quadrangular with the columella considerably produced and 
slightly curved, and terminated at the point by a conspicuous reflexed notch 
or gutter. 

Relations and Distribution.—This curious shell has a strong resemblance to 
Littorina Phillipsii, except as regards the aperture. A single specimen from 
Great Ponton. 


439 2? Bracuyrrema “pRmeTeNuE.’? Plate XLII, figs. 24, 24d. 


Description : 
Height . : : : . omm. 
Spiral angle . : : pada 


Shell minute, conical-elongate, Sapertonaes There are about six whorls, flat 
and close, though the sutures are fairly distinct. The ornaments consist of fine 
spiral lines decussating with nodular longitudinal lines, slightly variciform. The 
body-whorl is about one-third the total height. Aperture subquadrate with a 
reflexed notch at the columellar extremity. 

Relations and Distribution.—More acute than any other species of Brachytrema, 
this might almost be regarded as a Cerithiwm, though the style of ornamentation 
connects it with Brachytrema. A single specimen from the Oolite Marl, 


Notgrove. 
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440. Curitarum (Cotta!) Lycrrtt, sp. nov. Plate XLIII, figs. 22 a, 22 b. 


Description : 


Height : : : ° = Lo mm, 
Body-whorl to total height : . > 200): E00) 
Spiral angle . : : : One 


Shell sub-fusiform; apex sharp; spire regular; number of whorls eight, 
sutures close fitting. The ornaments consist of wide-apart longitudinal varices, 
which are decussated by strong spiral lines, slightly nodular. 

The body-whorl is considerably expanded so as to make the outer lip patulous. 
The longitudinal varices are scarcely to be traced in the body-whorl, which is 
ornamented by numerous spiral ribs, expanding outwards with the increase of the 
whorl and causing the margin of the lip to be crenulate. The aperture is oblique 
with a full and rounded outer lip, somewhat flattened anteriorly, with a sinuous 
and rather encrusted columella, which terminates in a broad, short notch turned 
outwards almost at right angles to the axis of the shell. 

Relations and Distribution.—This form is very different to the general facies 
of the shells in the Inferior Oolite which have been referred to Cerithium. It is 
suggestive of Pyrazus and other sub-genera of Potamides, but these are at least 
brackish-water shells. On the other hand, its resemblance to such shells as 
Cerithium (Colina) contractum, Sow., and Cerithium (Colina) teniatum from the 
Indian Ocean (Natal) is very striking. Provisionally we may refer the Oolite 
specimens to Colina. Mr. Wilson considers that, possibly, there is a generic 
affinity between C. [ycetti and the Upper Lias Nortonia Patroclus. 

From Nailsworth (Oolite Marl or Pea-grit) there are four specimens in the 
Jermyn Street Museum (Lycett Collection). The figured specimen is the most 
elongate. 


44]. Bracuyrrema, sp. Plate XLITI, fig. 23. 


An imperfect specimen with an estimated height of 15 mm. and a spiral angle 
of 40°. The aperture, which happens to be well-preserved, is widely sub-quadrate 
with an effuse outer lip; columella much twisted near the base, with a broad 
eutter or notch directed outwards at an angle of 45°. There is strong granu- 
lated spiral ornamentation throughout the shell, which appears to have been 
very thick. 

This seems to be a typical Brachytrema., A single specimen from the Irony 
Nodule-bed, Burton Bradstock. 

1 H. and A. Adams, 1853. 
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442. ? FIBULA VELOX, sp. nov. Plate XLIV, figs. 7a, 7d. 


Description : 
Height : : ; 3 - Ji mm; 
Spiral angle . : Be Vika 
Shell smooth, conical-subelongate, slide apex acute, spiral angle regular. 
Number of whorls six; height of spire and of body-whorl nearly equal. The 
whorls are flat towards the apex, becoming gradually more convex, whilst the 
body-whorl is sub-tumid, with a rounded periphery; the whorls are quite smooth, 
with close sutures. ‘I'he aperture is angular and oblong, the columella being 
considerably drawn out with a slight anterior twist, terminating in a somewhat 
ill-defined notch. 
Relations and Distribution.—The true relations of this curious shell are not 
very obvious. <A single specimen from the Murchisone-zone of the Cotteswolds ; 
most probably from the Oolite Marl of Swift’s Hill or Longridge. 


443, CERITELLA TUMIDULA, Lycett, 1850. Not figured. And var. angusta. Plate 
XLII, fig. 26. 


1850. CrErirEnna TuMIDULA, Zycett. Ann. Mag. Nat. Hist., 2nd ser., vol. vi, 


p. 419. 
1853. — — —  Proe, Cotteswold Nat. Club, vol. i, p. 86. 
Description : 
Height ; : . lemons 
Body-whorl to total Herel : 5 . 38:100. 
Spiral angle . 5 3 : ; eons 


The following is Lycett’s diagnosis: ‘‘ Small, smooth, much lengthened ; 
whorls flattened, but slightly tumid at their upper junctions; body-whorl 
symmetrical.” 

The number of whorls in the type-specimen (Brodie Collection) is eight ; the 
thickening of these on the posterior margin produces a slight ledge at the suture 
(hence the name twmidula, otherwise inappropriate). 

Relations and Distribution.—Closely related to Ceritella Sowerbii, Morris and 
Lycett, a Great Oolite species, though somewhat more slender than the majority 
of these. In fact, C. Sowerbii is merely a variety of C. tumidula. Rare in the 
shelly freestone at Leckhampton. 

The var. angusta (fig. 26) has a height of 5 mm., and a spiral angle of 24°, 
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and may be regarded as a slender micromorph of Lycett’s species. A single 
specimen from the Lower Limestone (below the Pisolite horizon) at Nailsworth. 
Cf. Ceritella minutissima, Lycett, Grt. Ool. Moll., Suppl., Plate 45, fig. 5. 

N.B.—Ceritellz of this group are not always easy to distinguish from the early 
stage of certain species of Nerina. 


444, CHRITELLA STOKENSIS, sp. nov. Plate XLIII, fig. 25. 


Description : 


Height : : ; . Omm. 
Body-whorl to total Helge ; : Oe OO: 
Spiral angle . : : EeeUe. 


Shell smooth and sub-globose, consisting of about ave whorls; apex sharp; the 
whorls of the spire are narrow and flat, with a close but distinct suture. There is 
a slight ledge on the posterior margin of the body-whorl, which is tumidly elongate, 
being very large in comparison with the spire. The aperture is oval-elongate, 
outer lip thin, columella curved, and terminating in a wide notch, which is slightly 
reflexed. 

Relations and Distribution.—This form differs completely from any species of 
Ceritella known in this country. A single specimen from the Lincolnshire Lime- 
stone at Stoke Lodge. 


445. CERITHINELLA, sp. Plate XLIV, figs. 5, 6a, 6b. 


The lower beds of the Lincolnshire Limestone have yielded some fragments of 
Cerithinella, a genus not hitherto noted in the East Midland district. In external 
ornamentation these specimens serve to remind me of Cerithinella Brodiet. The 
section (fig. 5) has slight indications of a fold in the outer wall as in Nerinella.* 


446. Nerina (NERINELLA) NEGLECTA, sp. nov. Plate XLIV, figs. 4a, 40. 


Description : 
Height ; : : é . 12mm. 
Spiral angle . ; a sos. 
Shell conical-elongate, turrited, with a somewhat convex spiral angle. 
Number of whorls about eight, narrow, without visible ornament, but much 
thickened at the posterior margin, so as to cause a marked increase or turreting of 


1 For an account of Nerinza (or Cerithinella) cingenda, Sowerby, figured on Plate XII of this 
Monograph, see ‘ Geol. Mag.,’ dee. iii, vol. i, p. 112, pl. iv, figs. 9 and 9a. 
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each successive whorl. The body-whorl occupies one third of the total height, 
and is somewhat bicarinate. All the whorls, including the body-whorl, are 
slightly convex and very smooth. The aperture is quadrate, with a short thick 
columella, and wide anterior notch. A fold on the inner and outer walls of each 
whorl. 

Relations and Distribution.—This species belongs to the biplicate section of 
Nerinella (see p. 198, and Pl. XIII, figs. 1 and 2, of this Monograph). It is much 
broader than either of the two unnamed forms there described. Consequently the 
shape of the whorl in section is much more squat. 

There are two specimens in my Collection from the Lincolnshire Limestone of 
Weldon, and others which seem to connect with the narrower forms. 


447, Nermvma (Pryematis) cf. cr1ncenpa, Phillips. Plate XLIV, figs. 8, 8a, 8d. 


Specimens of an elongate Nerinza, not unlike N. cingenda, occur somewhat 
plentifully in the Lincolnshire Limestone at Stoke Lodge. In this case the 
internal section is that of a Ptygmatis with five folds. The specimens greatly 
resemble a variety provisionally named “ pseudocingenda” (see p. 212, Pl. XIV, 
fig. 15, of this Monograph). Bearing in mind that sections of Dogger specimens 
of Nerinea cingenda are liable to mislead, the Stoke Lodge fossils may possibly 
represent the true internal structure of this species. 


Genus—Patupina, Lamarck, 1812. 


Shell turbinated with vound whorls, thin; aperture circular, slightly angular 
behind, peristome continuous, entire ; operculum horny, concentric. 

Conchologists have expressed a doubt whether Paludina extends as far back 
as the Jurassic. Yet Paludina occurs abundantly in the Upper Purbecks. 
Neither can we doubt that Paludina scotica, Tate (‘ Quart. Journ. Geol. Soe.,’ 
vol. xxix, p. 349, pl. xii, fig. 3), from the Infra-Oxfordian beds of Loch Staffin, 
is correctly referred to that genus. 


448. Patupina LANGTONENSIS, sp. nov. Plate XLIV, figs. la, 10. 


Description : 


Height (full size) 5 : : . 30mm, 
Body-whorl to total height : : 5. 60a: 100: 
Spiral angle . : yiGas 


Shell smooth, turbinate, often rather ane in ae and with a considerable 


SUPPLEMENT. 489 


umbilical furrow. Number of whorls five to six. These are very tumid and 
separated by a deeply impressed, almost canaliculate suture; sutural angle very 
oblique. No ornamentation, other than growth-lines, which are rugose and 
varix-like on the body-whorl. Aperture nearly circular with thin sharp lips. 

Relations and Distribution.—This species resembles in some respect Paludina 
scotica, which occurs in the Hebrides on approximately the same horizon. It also 
differs but little from Paludina vivipara, being perhaps of smaller habit and with 
a more sloping sutural angle and more convex whorls than the existing species. 
On the other hand the Paludinas of the Upper Purbeck are for the most part 
very different. 

Paludina Langtonensis is abundant in the so-called Paludina-bed, a kind of 
mortar-like deposit which occurs high up in the Chipping Norton limestone at 
Langton Bridge, along with other freshwater species and occasionally seeds of 
Chara, &e. But associated with these are species of Cerithiwm and Nerinea along 
with a small variety of Amberleya nodosa—apparently a Bathonian fauna. This 
deposit, where developed, is found to underlie a gritty bed containing teeth and 
palates of fish. 

Paludina Langtonensis also occurs in great abundance at Castle Barn, three and 
a half miles from Chipping Norton, and traces may likewise be seen at Sharp’s 
Hill in a similar position. 


Genus—Vatvata, Miller, 1774. 


Shell wmbilicated, turbinoid, or subdiscoidal, spire but slightly prominent, whorls 
conver and few; aperture circular, oblique ; peristome entire, thin, sharp, slightly 
expanded. 


449, VaLvaTa CoMES, sp.nov. Plate XLIII, fig. 27; and Plate XLIV, figs. 2 a, 2b. 


The transverse diameter of these little shells does not exceed 3mm. Judging 
from the figure they differ slightly from Valvata precursor, Tate (‘ Quart. Journ. 
Geol. Soe,’ vol. xxix, p. 348, pl. xii, fig. 9). The’spire is more salient than in 
Valvata cristata. 

Somewhat rare in the Paludina-bed at Langton Bridge. 
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450. Cirrus, species or variety. Plate XLIV, fig. 12. 


The interest of this specimen consists in the fact that it is the only one of the 
genus known to me from the Lincolnshire Limestone (Stoke Lodge). It may 
possibly be a micromorph of Cirrus Leachi. 


451. Onustus prieus, Lycett, 1850. Not figured. 


1850. Trocuus pinEus, Lycett. Ann. Mag. Nat. Hist., 2nd ser., vol. vi, p. 417. 
1853. — — — Proc. Cotteswold Nat. Club, vol. i, p. 78. 


The following is Lycett’s diagnosis. ‘‘ Very elevated; whorls few, concave, 
with longitudinal elevations united at the base, and overwrapping the upper 
portion of the succeeding whorl, base discoidal.’” Further on he adds that this 
will probably be erected into a new genus. 

There is a single specimen in the Brodie Collection, the apical whorls alone 
being preserved. It is clearly a species of Onustus, related to O. acwminatus, 
Hudl. There are two much larger specimens, also from the Cotteswolds, which 
have been in the Jermyn Street Museum for some years (see p. 328, supra). 
These may be referred to Onustus pileus, Lycett. 


452. DenpHinuta or Marearira, species. Plate XLIV, figs. 3a, 3b. 


This form has considerable resemblance to Delphinula (Turbo) Santonis, Hudl., 
differing principally in details of ornamentation. At the same time I would 
scarcely refer to it as absolutely the same species. 

A single specimen, said to come from Cold Comfort in the Cheltenham district. 


453, DELPHINULA QUATERNO-CINGILLATA, Lycett, 1850. Not figured. 


1850. DrtrHInuLA QUATERNO-cINGILLATA, JZycett. Ann. Mag. Nat. Hist., 
2nd ser., vol. vi, p. 416. 

1853. — _ _ Proc. Cotteswold Nat. 
Club, vol. i, p. 77. 


This is a doubtful species, since the two specimens thus marked in the Brodie 
Collection differ in more than one respect from the diagnosis, which is as follows :— 
** Subglobose, spire of several whorls, angulated; longitudinal coste large, elevated, 
rather angular, impressed by numerous transverse (spiral) lines; umbilicus 
costated ; aperture orbicular.” 


SUPPLEMENT. 491 


CHI1LODONTOIDEA, genus nov. 


Shell short, thick, eucycloid, slightly pupxform, imperforate. Whorls irregular, 
the anterior ones carinate ; body-whorl considerably shorter than the spire; ornamen- 
tation subreticulate. Aperture externally quadrate and oblique, with a double callosity 
on the columella, which is dentate at the angle ; a broad callosity inside the outer lip 
further restricts the aperture internally. 

There are many points of resemblance between this curious genus and Chilo- 
donta, Etallon, which, however, is represented as having five internal teeth or 
callosities. ‘The Corallian genus also has a more distinctly trochiform spire, 
though the character of the ornamentation is somewhat similar. Fischer “‘ Manuel,’ 
p. 818) makes Chilodonta a sub-genus of Clanculus, one of the Trochide. In this 
connection the following references may be useful. 

Chilodonta clathrata, Etallon. Corallien du Haut Jura ii, p. 54. 

Trochus (Monodonta) clathratus, Etallon. Zittel, Gast. Stramb. Schicht, p. 329, 
pl. xlvii, figs. 27 and 28. 

Chilodonta clathrata, Etallon. De Loriol, Mém. Soe. Pal. Suisse, vol. xvii 
Gis90)5 p. 147, .pl. xvi, fig. 15. 


454, CHILODONTOIDEA OOLITICA, sp. nov. Plate XLIII, figs. 19, 20 a, 20. 


Description : 
Height ‘ 3 : 9 mm. 
Body-whorl to total height : : oy edo LOO: 


Spiral angle irregular and convex. 

The apex is sharp; number of whorls eight, flat to subconvex in the early 
stages, strongly carinate in the later ones, and separated by a deep suture. The 
ornaments in the upper part of the whorls consist mainly of delicate and rather 
sinuous axial lines, which on the keels produce a fine granulation ; in the anterior 
portion of the whorls the ornaments are chiefly spiral. The shell gapes somewhat 
between the penult and body-whorl, which latter is stumpy, and towards the 
aperture its, upper margin encroaches on the penult. The body-whorl is carinate 
and spirally ornamented on the base. There are, however, considerable differences 
in ornamentation according to locality. 

The characters of the aperture are those of the genus. 

Relations and Distribution—The distinction between this form and Chilodonta 
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clathrata have already been partially indicated. Attention is also drawn, in 
the accompanying footnote, to another form, lately found in the Lias of Thorn- 
combe, which evidently belongs to the same group, though generically, or at least 
subgenerically, distinct.’ 

Chilodontoidea oolitica is a rare species, yet it occurs on the same horizon at 
four localities, viz. the Concavus-bed at Bradford Abbas and the Irony Nodule-bed 
of Burton Bradstock; also at Beaminster and Stoford. 


455. Fossarus (Covrsovya’) ooniricus, sp. nov. Plate XLII, fig. 17. 


Description : 


Height ; : ‘ 2 Semmes 
Body-whorl to total hoe : ; 5 7d INNO). 
Spiral angle . : «602: 


An ovate elongate shell with a ee spire aia few whorls, which are non- 
embracing. A very slight umbilical fissure. The entire shell is ornamented with 
strong spiral ribs, regular and equidistant. Aperture a lengthened oval, with an 
arched and crenulated outer lip, expanded anteriorly, and a long and almost 
straight columellar lip. ‘The entire peristome is thick. 

Relations and Distribution.—There is very little difference between this shell 
and the existing Oouthouya reticulata, A. Adams, from the China seas. The 
modern shell has a better developed umbilical fissure, and is rather smaller ; [sapis 
fenestrata, Carpenter, from the west coast of North America, is also very near. 

A single specimen from the Concavus-bed, Bradford Abbas. 


1 Jn order to find a place for the Lias shell, I propose to constitute the genus Wilsonia, thus 
named in honour of Edward Wilson, Esq., F.G.S., Curator of the Bristol Museum, who is our chief 
authority on the Gasteropoda of the Lias. The following is the diagnosis : 

Shell small, very thick, irregularly pupseform, imperforate, whorls increasing irregularly and scarcely 
convex, separated by a distinct but rather narrow suture. Ornaments pronounced, consisting of four or 
five granular spiral belts in each whorl, with fine intermediate axial decussation. Body-whorl rather 
shorter than the spire and compressed. Aperture sub-circular, with a thick outer lip and two prominent 
teeth towards the middle of the short columella. 

Wilsonia liassica, sp. nov. (Plate XLIV, figs. 134, 134, 13 ¢), has seven or eight whorls and a 
total height of about 14mm. ‘The prominence of the penult, which quite equals the body-whorl in 
width, is a characteristic feature; the ornamentation is very rich. A single specimen from the 
“junction-bed,’’ Thorncombe, Dorset. 

In Wilsonia the aperture possesses two distinct teeth: in Chilodontoidea there are three 
callosities or teeth, and the internal portion of the aperture thus assumes a somewhat keyhole- 
like shape: in Chilodonta the aperture is restricted by five irregular teeth, and thus becomes still 
more fanciful in outline. We can scarcely doubt that these three genera (or sections) stand in 
ancestral relationship to each other, either linear or collateral. 

2 Couthouya, A. Adams, 1860, sub-genus of Mossarus, Philippi, 1841, member of the Littorinide. 
Cf. also Fossariopsis, Laube, from the Trias. 
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TABLE I. 


ALPHABETICAL INDEX OF THE INFERIOR OOLITE GASTEROPODA, 


WITH A TABLE OF DISTRIBUTION ACCORDING TO DISTRICTS. 


NOTE. 


1.—As a rule no species are quoted in this Index unless based on specimens which have been 
seen by myself: Nerineea consobrina, Witchell, is perhaps the only exception. Forms provisionally 
named in the Monograph are not listed: exception, Merinzea sub-brevivoluta. 


2.—Practically there are five districts: viz. (1) The Yorkshire Basin, Lower Division, including 
the Dogger and Millepore Bed; Upper Division, the Scarborough Limestone. (2) The East Midland 
District is not at present divided into a Lower and Upper Division; it embraces the Northampton 
Sand and Lincolnshire Limestone. (3) The Cotteswold District includes the Inferior Oolite outerop 
from the neighbourhood of Banbury (Hook Norton) to the Mendip axis. The Lower Division comprises 
the Opalinus- and Murchisonx-zones, including the Pea-grit, Oolite-marl, and the Freestones. It is 
probable also that the Gryphite-grit and Lower Trigonia-grit should come in here. The Upper 
Division includes the Upper Zrigonia-grit and Olypeus-grit with their equivalents, lying for the most 
part in the Parkinsoni-zone. (4) The Dundry exposure is regarded as a district by itself, not at 
present divided. (5) The Dorset-Somerset District extends from the Mendip axis to the Channel at 
Burton Bradstock. The Zower Division includes the Yeovil Sands, together with the Opalinus-zone, 
Murchisonee-zone, and Concavus-bed (in the early part of this Monograph called the Sowerbyi-bed). 
The Upper Division includes the Sauzei-bed, which is much more nearly on the Sowerdyi-horizon, the 
_ Humphriesianus-zone generally, and the Parkinsoni-zone. 


3.—In the columns a “note of interrogation” (?) in some cases signifies that the identification is 
questioned, in others that the locality is in doubt. In those cases where an Upper and a Lower 
Division are adopted, the query may relate to the Division only. With respect to the East Midland 
District there is considerable difference between the Fauna of the Lower Division of the Lincolnshire 
Limestone, as exemplified by the extremely fossiliferous horizon at Lincoln, and the Fauna of the 
Upper Division, as exemplified by the beds at Weldon and Pontcn; but since some fossiliferous 
localities are doubtful it has been thought best not to attempt to distinguish an Upper and Lower 
Division. 
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But as the specimens are found chiefly in the condition of casts or in bad preservation the specific characters are 
Thus we may expect to find Pl. elongata and other common species. 
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Actxon glaber, Phillips, vide AcroNINA. 
— humeralis, Phillips, vide Acrxontna. 
—  pullus (H. and D.), Morris and Lycett, vide AcrmonrINA. 
—  Sedgwict (Phil.), auctorum, vide AcTmONINA. 
Actzxonina Davoustana, a Orbigny, vide dActeonina tumidula, Lycett. 
— Deslongchampsii, d’ Orbigny, vide Actzeonina gigantea, Deslongchamps. 
— tumidula, Morris and Lycett, vide Acteonina tumidula, Lycett. 
Alaria Etheridgii, Tawney, vide PsEUDALARIA. 
Ampullina Michelini (d’Arch.), Cossmann, vide Natica. 
Auricula Sedgwici, Phillips, vide AcrHoONINA. 
Cassis Esparcyensis, d’Archiac, vide ActxoNINA (T'rochactxonina). 
Cerithium (?) caninum, Hudleston, vide Freuna. 
—  elypeus, Hudleston, ? Cerithium clypeatum, Witchell. 
—  (Kilvertia) Comptonense, Hudleston, vide Exelissa Weldonis, Hudleston. 
—  contortum, Deslongchamps, vide CryprauLax. 
—  Normanianum, d Orbigny, vide ExEttssa. 
— opis, d’Orbigny, vide Cerithium comma, Miinster. 
—  papillosum, Deslongchamps, vide Crypracnax. 
—  quadrivittatum, d’Orbigny, vide Turriretna. 
—  scobina, Deslongchamps, vide Crypravtax. 
— _ strangulatum, d’Archiac, vide ExELtssa. 
—  tortile, Hébert and Deslongchamps, vide Caypraunax. 
—  turris, Hudleston, vide Cerithium ceruleum, Uudleston and Wilson. 
— undulatum, Quenstedt, vide CR¥PTAULAX. 
— _ varicosum (Desl.), Moore, vide Cryptaulax scobina, Deslongchamps. 
Ceritella sculpta, Lycett, vide Actmon (Tornatella). 
Chemnitzia coarctata, d’Orbigny, vide Pseudomelania coarctata, Deslongchamps. 
— elegans, Lycett, vide Pseudomelania coarctata, Deslongchamps. 
— gracilis, Lycett, vide Nerinma (Nerinella). 
— hetocycla, Eug., Deslongechamps, vide PseUDOMELANIA. 
-- lineata (Sow.), Hudleston, vide Pseudomelania procera, Deslongchamps. 
— lineata-procera,var. Scarburgensis, Hudleston,vide Pseudomelania Lonsdalei, Morris and Lycett. 
— Lonsdalei, Morris and Lycett, vide PsEUDOMELANIA. 
— Normaniana, d’Orbigny, vide Pseudomelania lineata, Sowerby. 
_ Scarburgensis, Morris and Lycett, vide Pseudomelania Lonsdalei, Morris and Lycett. 
— simplex, Morris and Lycett, vide PsEUDOMELANIA. 
— vetusta-major, Hudleston, vide CeRITHIUM. 
— vetusta, var. seminuda, Hudleston, vide CERKITHIUM. 
Cirrus carinatus, Sowerby, ef. Pleurotomaria ornata-depressa, Hudleston. 


506 GASTEROPODA OF 'THE INFERIOR OOLITE. 


? Crossostoma heliciformis, Morris and Lycett, vide ATAPHRUS. 
Cylindrites gradus, Lycett, vide Cylindrites attenuatus, Lycett. 
Diartema varicifera, Hudleston, vide ALARBIA. 
Ditremaria affinis, @ Orbigny, vide Trochotoma affinis, Deslongchamps. 
Emarginula alta, Lycett, vide Rrmua. 
— clathrata, Sowerby, vide Rrmu.a. 
EPucyclus goniatus, Deslongehamps, vide AMBERLEYA. 
—  pinguis, Deslongchamps, vide AMBERLEYA. 
Eulima levigata, Morris and Lycett, vide PseUDOMELANIA. 
Euomphalus tuberculosus, Thorent, vide SrRAPAROLLUS. 
Euspira Bajocensis (d’Orb.), Tawney, vide Narica. 
— canaliculata, Morris and Lycett, vide Narrca. 
—  Dundriensis, Tawney, vide Natioa. 
Fissurella acuta, Deslongchamps, vide PUNCTURELLA. 
= Brodiei, Lycett, vide Patella retifera, Lycett. 
Fusus ? carino-crenatus, Lycett, vide Purpurtna (Hucycloidea). 
Hamusina Calisto (V Orb.), Cossmann, vide Cirrus. 
Kilvertia pulchra, Lycett, vide EXELIssa. 
Littorina biarmata (Minst.), Tawney, vide Trocuvs. 
— nana, Lycett, vide Ataphrus Acmon, d’ Orbigny. 
—  ornata (Sow.), Morris, vide AMBERLEYA. 
— _ punctura, Bean, vide Natica. 
Mathilda abbas, Hudleston, vide TURRITELLA. 
Melania abbreviata, Deslongchamps, vide CertrHtuM. 
—  coarctata, Deslongchamps, vide PSEUDOMELANTA. 
— lineata, Sowerby, vide PSEUDOMELANIA. 
— Normaniana, dV Orbigny, vide Pseudomelania lineata, Sowerby. 
— procera, Deslongchamps, vide PsEUDOMELANIA. 
— __ scalariformis, Deslongchamps (pars), vide Oerithium comma, Miinster. 
— —_ Deslongechamps (pars), vide Cerithium circe, d’Orbigny. 
= — Deslongchamps, vide CerrrHiuM. 
— __ striata, Sowerby, vide BoURGUETIA. 
— _turris, Deslongchamps, vide Melania coarctata, Deslongchamps. 
— undulata, Deslongchamps, vide CrriTHIUM. 
Monodonta Acmon (d’Orb.), Tawney, vide AraPHRUS. 
— adducta, Phil. var. eanina, vide Natica Lorieri, d’ Orb. var. canina. 
— heliciformis (Morris and Lycett), Lycett, vide ATApHRUs. 
— Labadyei (d’Arch.), Morris and Lycett, vide ATapuRvs. 
—— levigata (Sow.), Lycett, Morris, Tawney, vide AraPurus. 
Natica (Euspira) ? cincta (Phil.), Morris and Lycett, vide Chougutonta. 
—- decussata, Minster, vide Nerrrorsts. 
—  Leckhamptonensis, Lycett, vide Natica cincta, Phillips. 
—  Oppelensis, Lycett, vide Natica adducta, Phillips, var. Oppelensis, Lycett. 
—  prowima, Hudleston, vide Natica Lorieri, d’Orbigny, var. proxima. 
—  subumbilicata, V@ Archiac, vide “ PHAstaANELLA.” 
—— tumidula, Phillips, vide Nertra (Neridomus). 
Naticella decussata (Goldf.), Lycett, vide Nexrropsts. 
Neridomus, vide Nerrra. 
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Nerina conica, Witchell, vide Nerinwa (Ptygmatis) Cotteswoldix, Lycett, var. conica. 
— cylindrica, Deslongehamps, vide Nerinzea pseudo-cylindrica, d’Orbigny. 
—  punctata (Voltz.), Morris and Lycett, vide Nerinzea pseudopunctata, Cossmann. 
Nerinella, vide NERIN®A. 
Nerita costata, Sowerby, vide Nerita costulata, Deshayes. 
Nerita costata (Sow.), Phillips, vide Nerita pseudocostata, d’Orbigny. 
—  lexvigata, (Sowerby), vide ATAPHRUS. 
—  minuta (Sow.), Cossmann, vide Nerita costulata, Deshayes. 
— — Sowerby, var. ¢wmidula (Phil.), Hudleston, vide Nerita tumidula, Phillips. 
? —_ sulcosa, d’Archiac, vide Nerrropsts. 
Neritopsis (? Turbo) lxvigata (Phil.), Hudleston, vide Turbo leevigatus, Phillips. 
Patella ancyloides, Sowerby, vide CaPutus. 
—  costulata, Miinster, ? vide Pileolus plicatus, G. B. Sowerby. 
— mammillaris, Minster, vide Pileolus levis, G. B. Sowerby. 
— rugosa, Sowerby, vide Carutus. 
—  Tessonii, Deslongchamps, vide Capulus rugosus, Sowerby, syn. or var. Tessonii, Deslongchamps. 
Phasianella acutiuscula, Lycett, vide “ Phasianella”’ conica, Morris and Lycett. 
-- cincta, Phillips, vide CLouaHTonra. 
— Seemanni, Oppel, vide Bourguetia striata, Sowerby. 
striata (Sow.), Morris and Lycett, vide Bourauerta. 
— turbiniformis, Lycett, vide Natica Bajocensis, d’Orbigny. 
Pleurotomaria Debuchit, var. exsertiuscula, Deslongchamps, vide Pl. mopsa, d’Orbigny. 
— Defrancii, Hudleston and Wilson, vide PJ. plicopunctata, Deslongchamps. 
— dentata, Deslongchamps, vide Pl. armata, Miinster. 
— Jasciata, var. crenata, Deslongchamps, vide Pl. subfasciata, VOrbigny. 
— — var. platyspira, Deslongchamps, vide Pl. subplatyspira, d’Orbigny. 
_ — var. phyospira, Deslongchamps, vide Pl. phyospira, d’Orbigny. 
— granulata, Sowerby, vars. reticulata and cwlata, Deslongchamps, vide Pl. granulata, 
Sowerby. 
-- — var. plicopunctata, Deslongchamps, vide Pl. plicopunctata, Deslongchamps. 
— ~- (Deslong.), d’Orbigny, vide PJ. plicopunctata, Deslongehamps. 
— — vars. lentiformis and leevigata, Deslongchamps, vide Pl. Palwmon, d’Orbigny. 
— gyrocycla, var. transilis, Deslongchamps, vide Pl. transilis, d’Orbigny. 
_ gyroplata, var. xquistriata, Deslongchamps, vide P/. Alimena, d’Orbigny. 
— mutabilis, Deslongchamps, var. patula, vide Pl. Bessina, d’Orbigny. 
— — var. circumsulcata, Deslongchamps, vide Pl. circumsuleata, d’ Orbigny. 
— — var. celata, Deslongchamps, vide Pl. Agatha, d’Orbigny. 
— — Deslongchamps, vars. elongata, mutica, and ambigua, vide Pl. elongata, Sowerby. 
— ornata, Defrance, vide Pl. plicopunctata, Deslongchamps. 
— — var. suleifera, Deslongchamps, vide P/. tuberculosa, Defrance. 
= pallium (Sow.), Morris and Tawney, vide P/. ornata, Sowerby. 
— Pictaviensis, VOrbigny, vide Pl. elongata, Sowerby, type form. 
_ Proteus, var. paucistriata, Deslongchamps, vide Pl. paucistriata, d’ Orbigny. 
— reticulata, Deslongchamps, vide Pl. subreticulata, d’ Orbigny. 
“= Sandersii, Tawney, vide Pl. Agatha, d’Orbigny, var. Sandersii, Tawney. 
_ scalaris, Deslongchamps, syn. or var. cf. Pl. textilis, Deslongchamps. 
Pterocera Bentleyi, Morris and Lycett, vide Manaprmra. 
— Doublieri, d’Orbigny, vide Atarta. 
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Pterocera Lorieri, d Orbigny, vide ALARTIA. 

— Phillipsii, @ Orbigny, vide Alaria hamus, Deslongchamps, var. Phillipsii, d’ Orbigny. 

Ptygmatis, vide NERINEA. 

Purpurina Bathis, VOrbigny, vide Amberlaya ornata, Sowerby, var. spinulosa, Miinster- 
— ornata, @’Orbigny, vide Amberleya Orbignyana, Hudleston. 

Ranella longispina, Deslongchamps, vide SpINIGERA. 

Rimula Blotii, auctorum, vide Rimula oolitica, Hudleston. 

Rissoa obliquata, Sowerby, vide Rrssorna. 

Rissoina duplicata, VOrbigny, vide Rissoina obliquata, Sowerby. 

Rostellaria composita (Sow.), Phillips, vide dlaria hamus, Deslongchamps, var. 
— gracilis, Lycett, vide dlaria Lorieri, d’Orbigny, var. gracilis, Lycett. 
hamus, Deslongchamps, vide ALARIA. 

— myurus, Deslongchamps, vide ALARIA. 
— solida, Lycett, vide ALARTA. 

= spinigera, Lycett, vide ALARTA. 

— unicornis, Lycett, vide ALARIA. 

Rotella lucida, Thorent, vide ATAPHRUS. 

Rotella macrostoma, Stoliczka, cf. Crossostoma Prattii, Morris and Lycett. 

Solarium caliz, Phillips, vide Trocnoroma. 

— Cotswoldix, Lycett, vide DiscHoHELIx. 

Teinostoma Neumayri, Gemmellaro, ef. Crossostoma Prattii, Morris and Lycett. 

Terebra vetusta, Phillips, vide CerrruiuM. 

Tornatella gigantea, Deslongchamps, vide ACTHONINA. 

Trochotoma carinata, Lycett, vide Trochotoma afinis, Deslongchamps. 

Trochus abbreviatus, Sowerby, vide PLruROTOMARIA. 

— dcis, d’Orbigny, vide AraPHuRUS. 
—  .femon, dOrbigny, vide ATAPHRUS. 
— anaglypticus, Minster, cf. AMBERLEYA. 
—  Belus, d’Orbigny, vide Ataphrus levigatus, Sowerby, var. 
—  bisertus, Phillips, vide AMBERLEYA. 
—  bitorquatus, Hébert and Deslongchamps ?, vide Trochus biarmatus, Minster. 
—  cingillato-serratus, Lycett, doubtful, but ef. Trochus Winwoodi, Tawney. 
— _ coneavus, Sowerby, vide Trochus angulatus, Sowerby. 
—  elongatus, Sowerby, vide PLEUROTOMARIA. 
— fasciatus, Sowerby, vide PLrevroTOMARtA. 
—  granulatus, Sowerby, vide PLEUROTOMARIA. 
—  Ibbetsoni (Morris and Lycett), Tawney, vide Ataphrus dAcis, d Orbigny. 
—  jugosus, Bean, vide PsEUDALARIA. 
— Labedyei, d Archiac, vide ATAvHuRuS. 
—  ernatissimus, d’Orbigny, vide Onustus. 
— ornatus, Sowerby, vide PLEUROTOMARIA. 
—  pallium, Farey, in Sowerby, vide Pleurotomaria ornata, Sowerby. 
—  pileus, Lycett, vide Onustus. 
— punctatus, Sowerby, vide PrEUROTOMARIA. 
—  pyramidatus, Phillips, vide Onustus. 
-—— sulcatus, Sowerby, vide PreuroToMantA (Lepfomaria). 
—  triarmatus, Hébert and Deslongchamps, vide ? Lirrorina. 
Turbo xdilis (Miust.), Tawney, vide Lirrontna. 
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Turbo bianor, d@’Orbigny, vide Pureurtna (Hucycloidea). 
— Calisto, ? Orbigny, vide Cirrus. 
— capitaneus, Minster, vide AMBERLEYA. 
— Cheltensis, Lycett, vide Littorina (Turbo) edilis, Minster, fide Tawney. 
— Dundriensis, Tawney, vide AMBERLEYA or EvcycLorpEa. 
— elaboratus, Lycett, vide PURPURINA. 
— LEtheridgti, Lycett, vide Crrrvs. 
— gemmatus, Lycett, vide AMBERLEYA. 
— (Delphinula) granatus (Bean), Hudleston, vide DELPHINULA. 
— Labadyei (d’Arch.), @Orbigny, vide ArapHRUs. 
— (Monodonta) lxvigatus (Sow.), Hudleston, vide ATAPHRUS. 
— — —  Sow., var. dellulata, Bean ?, vide Ataphrus Labadyei, d’Archiac, var. 
— Lyelli, d’Orbigny, vide Monoponta. 
— Meriani, Goldfuss, vide AMBERLEYA. 
— Murchisoni, Minst., vide AMBERLEYA. 
— Oppelensis, Lycett, vide Hamustna. 
— ornatus, Sowerby, vide AMBERLEYA. 
— Phillipsii, Morris and Lycett, vide Lirrortna. 
— plicatus, Goldfuss, vide Trochus subduplicatus, d’Orbigny, var. plicata, Goldfuss. 
— prextor, Goldfuss, vide Lirrorra. 
— Shaleri, Tawney, vide DELPHINULA. 
— spinulosus, Minster, vide Amberleya ornata, Sowerby, var. spinulosa, Miinster. 
— Stoddarti, Tawney, vide AmperLeya (Turbo). 
— subduplicatus, dOrbigny, vide Trocuvs. 
— varicosus, Lycett, vide PURPURINA. 
Turritella cingenda, Phillips, vide Nerin ma. 
— — Sowerby, vide CerITHINELLA. 
— muricata, Sowerby, vide CertrHIUM. 
— quadrilineata, Romer, vide CeERITHIUM. 
— Roissyi, d’Archiae, vide CerirHium. 
_ undulata (Quenst.), Hébert and Deslongchamps, vide CrypTavLax. 
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TABLE III. 


List of Gasteropoda from the Inferior Oolite, partially described by Lycett, but not figured, 
which are not accepted as species in this Monograph. 


Chemnitzia nitida, Lycett. No evidence. 
Cylindrites bulbiformis, Lycett. No evidence. 
Eulima parvula, Lycett. The apical condition of some species of Pseudomelania. 
Fusus obliquatus, Lycett. No evidence. 
Natica Gomondii, Lycett. No evidence. 
Nerita cassidiformis, Lycett. A fragment in the Brodie Collection, genus doubtful; not sufficient 
material to constitute a species. 

— lineata, Lycett. No evidence. 
Phasianella subangulata, Lycett. No evidence. 
Pleurotomaria funata, Lycett. No evidence. 

— leevigata, Lycett. No evidence. 

Rimula minutissima, Lyeett. No evidence. 
Rostellaria simplex, Lycett. No evidence. 
Scalaria pygmexa, Lycett. A fragment apparently of Rissoina. 
Trochus alternans, Lycett. No evidence. 

—  infundibuliformis, Lycett. No evidence. 


} Possibly synonyms of some of Sowerby’s species. 


(Cede iio Ne 


The following list includes species quoted by previous authors from the Inferior Oolite, which 
are not tabulated in this Monograph. 


Actxonina parvula, Rémer. | Nerina punctata, Voltz. 
Alaria subpunctata, Goldfuss. — triplicata, Bronn. 
Ceritella acuta, Morris and Lycett. — Foltz, Deslongchamps. 
Cerithium Roissyi, @ Archiac. Nerita pulla, Rimer. 
Chemnitzia Wetherellii, Morris and Lycett. NOntene Burtonensis, Lycett. 
Cylindrites acutus, Sowerby. | Phasianella conica, Morris and Lycett (=PA. 
— brevis ? Morris and Lycett. | acutiuscula, M. and L.). 
Delphinula alta, Morris and Lycett. — parvula, Morris and Lycett. 
= Junata, Goldfuss. = tumidula, Morris and Lycett. 
Emarginula Blotii, Deslongchamps. Pleurotomaria clathrata, Morris and Lycett. 
— planicostulata, Deslongchamps. Rimula tricarinata, Sowerby. 
Fusus ? carinatus, Romer. | Trochotoma extensa, Morris and Lycett. 
Natica formosa, Morris and Lycett. — obtusa, Morris and Lycett. 
— macrostoma, Romer. = tabulata, Morris and Lycett. 
— ?neritoidea, Morris and Lycett. Trochus bigugatus, ? Quenstedt. 
— Stricklandi, Morris and Lycett. | Turbo depauperatus, Lycett. 
— VFerneuili, d Archiac. — princeps, Romer. 


Nerinsza Bruntrutana, d’ Archiac. 


Of the above species, some, such as Cerithium Roissyi and other Bathonian forms, most probably 
occur in the higher beds, and especially in the Paludina-bed at Langton Bridge, which has more of a 
Great Oolite than an Inferior Oolite fauna. The same may also be said of Watica Stricklandi (quoted 
by Witchell from the Clypeus-grit), and possibly other Bathonian species of Natica. Again, we es) 
regard Nerita pulla as a general term for any small Nerita (Neridomus), which in the Inferior Oolite 
may possibly be covered by Nerita tumidula. Delphinula alta, as it occurs in the Lincolnshire ze 
stone, has been split up into two species, each of which differs more or less from the Great Oolite 
form. 

On the other hand, it seems highly probable that some of the names on the list, such as Natica 
macrostoma, Turbo princeps, and several more, are the result of incorrect identification, 


ABE We 


The following species of Gasteropoda are quoted from the Bajocian (Oolitic facies) of the region 


lying to the west of the Central Plateau in France. 
Inferior Oolite Nerinzas have been identified in that region. 


Actwonina, species. 
Cylindrites exiguus, Lycett. 
oe excavatus, Morris and Lycett. 
—- bullatus, Morris and Lycett. 
Cerithium, species. 
Ewelissa, species. 
Ceritella, species. 
Brachytrema subvaricosum, Hudleston. 
Nerina Oppelensis, Lycett, very common. 


— Cotteswoldix, Lycett, very common. 


— deducta, Hudleston. 
—  oolitica, Witchell. 
—  expansa, Hudleston, fairly common. 
—  campana, Hudleston. 
— acicula, @Archiae. 
—  subbrevivoluta, Hudleston. 
—  pisolitica, Witchell. 
—  deducta, Wudleston. 
—  subbruntrutana, VOrbigny. 
— __ elegantula, d’ Orbigny. 
— species. 
Aptyviella, species. 
Turritella (Mathilda) opalina, Hudleston. 


Pseudomelania Niortensis, VOrbigny, common. 


It is interesting to observe how many of our 


Pseudomelania Astonensis, Hudleston. 

— lineata, d’Orbigny. 
Purpuroidea, cf. nodulata, Young and Bird. 
Pleurotomaria, species. 

Rissoina, species. 

Natica Bajocensis, V Orbigny. 

Nerita, species. 

Neritopsis sulcosa, d’ Archiae. 

Pileolus, cf. radiatus, d’Orbigny. 

Phasianella acutiuscula, Morris and Lycett 

(= Ph. conica, M. and L.). 

Turbo, ef. Calypso, d’ Orbigny. 

Amberleya, species. 

Trochus, species. 

Delphinula, species. 

Discoheliz, species. 

Trochotoma tabulata, Morris and Lycett. 

Ditremaria, species, 

Fissurella, species. 

Emarginula, species. 

Scurria squamula, Deslongchamps. 
—  nitida, Deslongechamps. 

Patella (Helcion) rugosa, Sowerby. 


1 «Bulletin des services dela Carte Géologique de France’ (No. 50), vol. viii (1896-7), p. 118, 


Dr. Glangeaud. 


TABLE VI. 


ERRATA. 
TEXT. 


Page 32, line 15, for rich-shell read rich shell-bed. 


39, lines 34 and 40, for Broadwinsor vead Broadwindsor. 
45, line 14, for vol. xv read vol. xvi. 
2, 4, 26, for limeforma-group read limeeforme-group. 
5, ,, 12, for Plant-beds read Plant-bed. 
77, ,, 27, for Linnean read Linnean. 
79, ,, 1, for Petrifacta read Petrefacta. 
» » 10, delete 53, ’55; and for Mollusca read Gasteropoda. 


80, between lines 28 and 29 insert Moor. Abnormal Secondary Deposits. Quart. Journ. Geol. 


Soc., vol. xxiii, p. 449. 

81, 5 13 and 14 insert Tare. New Liassic Fossils. Geo/, Mag., 1875, p. 208. 
82, line 1 for Northamtonshire xead Northamptonshire. 

83, ,, 24, for vol. xvili read vol. xiii. 

85; ,; 10) for Pl. IL read Pl, XI. 
101, ,, 14, for Carnorus read PrEnoceRa. , 

116, ,, 82, for Millipore read Millepore. 
119, ,, 29, for 1853 read 1850. 


», between lines 29 and 80 insert “1850. RosreLLania unicornis, Lycett. Ann. Mag. 


Hist., 2nd ser., vol. vi, p. 419.” 
122, lines 7 and 8, for DunpryeEnsis read DUNDRIENSIS. 
132, line 20, for Ga' read 6' a. 
185, ,, 1, for 1858 read 1850. 


135, between lines 1 and 2 insert “1850. Rosrunnanta G@raciuis, Lycett, Ann. Mag. 


Hist., 2nd ser., vol. vi, p. 119.” 
138, line 14, for 1858 read 1850. 


, between lines 14 and 15 insert “1850. Rosrennarta sprntaERa, Lycett. Ann. Mag. 


Hist., 2nd ser., vol. vi, p. 119, 
189, line 13, for 1853 read 1850; and for Plate 1V read Plate VII. 


» between lines 138 and 14 insert “1850. Rosrrnnarta sonipa, Lycett. Aun. Mag. 


Hist., 2nd ser., vol. vi, p. 119.” 
» line 14, for Avanrta read RosvenuaRrta. 
146, ,, 12, for vol. i read part i. 
»  » 18, for 185 read 102. 
147, ,, 8, for trilineatum read trilineata. 
Fe as) LL OM LLegaipel Lo. 
148, ,, 27, delete vol. i; and for 152 read 123. 
154, ,, 8 insert vol. vii after “ Norm.” 
160, ,, 1, delete sp. nov. 


161, ,, 1, delete sp. noy. 
68 
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Page 161, line 10, for Minchinhamptom read -ton. 


180, ,, 11, for Normanniana vead Normaniana. 
12, for Normannianum read Normanianum. 
181, ,, 7, for Peristone read Peristome. 
» 9 24, for 418 read 419. 
202, ,, 3, for fig. 6 read figs. 6c and 7. 
203, ,, 32, for posterior read anterior. 
205, ,, 7, for pl. viii read pl. vii. 
226, ,, 24, for subtruntrutana read subbruntrutana. 
231, ,, ,11, for fig. 13 read fig. 15. 
236, ,, 4, for p. 812 read p. 810. 
» » 16, for Pietet read Pictet. 
238, ,, 22, for Buckholdt read Buckholt. 
240, ,, 9, for Deslongchamp’s read Deslongchamps’. 
241, lines 30 and 34, for Normanniana read Normaniana. 
247, line 25, fur note p. 152, 1829, 1st edit., read p. 123, 1835, 2nd edit. 
261, ,, 24, for Gasteropoden read Gastropoden: and for Brannen read Braunen. 
266, ,, 6,for subcaniculata read subcanaliculata. 
272, ,, 5, for Rissotna read Rissoa. 
» 5 6, for — read Rissorna. 
275, heading, for Rissorna read AMBERLEYA, 
336, line 4, for Pea-grit of Crickley read Oolite-marl, Swifts’ Hill. 
369, ,, 2, for “ Base-bed read “ Base-bed.” 
389, ,, 15, for columela read columella. 
390, beginning of line 26, delete the. 
394, line 12, for inner read outer. 


EXPLANATION OF PLATES. 


Plate II, figs. 6 a, 6b, for fusiforme read fusiformis. 

Plate IV, fig. 12, for Whidborne collection read Woodwardian Museum. 

Plate XI, fig. 9, for Nornanniana read Normaniana. 

Plate XIII, line 12, for fig. 6 read fig. 6c. 

Plate XVI, fig. 7. This should be represented as x 13. 

Plate XXVIII, figs. 11 a—e, for Pea-grit, Crickley, read Oolite-marl, Swifts’ Hill. 
Plate XXX, fig. 14, for pulchior read pulchrior. 


the 


POSTSCRIPT. 


Ty addition to the species described and figured in the foregoing Monograph, 
there are several others in my own collection which I have not ventured to bring 
forward, in most cases because of their imperfect condition. 
case with regard to some specimens obtained in 1887 from the Yeovil sands on 
coast, most probably from the Dumortieria-beds and other horizons of the 


Jurensis-zone. 


This is notably the 


34,3. 
4a, 4b. 


oa, ob, 
a6, 0d. 
5e, of. 
6a, 6b. 


i Oh Oe 


8a, 8b, 


PUATE FT, 


(All figures natural size, unless otherwise stated.) 


Purpurina elaborata, Morris & Lycett. Sowerbyi-bed, Bradford Abbas. 
My collection. (Page 85.) : 

The same. Another specimen. Same horizon and locality. Buckman 
collection. 1 e, same specimen, part enlarged. 


. The same. Another specimen. Lincolnshire Limestone, Weldon. My 


collection. Enlarged. 


. The same. Another specimen. Dogger, Blue Wyke. Leckenby collection. 
. Purpurina, species or variety. Sowerbyi-bed, Bradford Abbas. Buck- 


man collection. (Page 91.) 

P. cancellata, sp. nov. Stoford? My collection. (Page 87.) 

Purpurina, species or variety. (? Oolite-Marl.) Nailsworth. Jermyn 
Street Museum. (Page 87.) 

P. bellona, D’Orb. Var. with fine ribs. Parkinsoni-zone, Grove. My 
collection. (Page 89.) 

The same. Var. with coarse ribs. Parkinsoni-zone. Vitney Cross. 
My collection. 

The same. Another specimen. Same horizon, locality, and collection. 
5g, Same specimen, apical view. 

P. curta, sp.nov. Humphriesianus-zone, Milborne Wick. My collection. 
(Page 90.) 

P. bellona, var. pagoda. Parkinsoni-zone, Burton Bradstock. 7 c, apical 
view. (Page 89.) 

9a,9b. Purpurina; doubtful forms, related to P. pagoda. (Page 89.) 


10a, 106. P. parcicosta, sp. nov. ? Sowerbyi-bed, Bradford Abbas. My collection. 


(Page 90.) 


lla, 11. P. aspera, sp. nov. Sowerbyi-bed, Bradford Abbas. Buckman collec- 


tion. (Page 91.) 


llc, 11d. The same. Another specimen. Same horizon and locality. My collec- 


tion. 


lle. Large specimen of P. aspera, probably from same place. Jermyn Street 


Museum. 
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PLATE 1. 


FIGS. 
la, 1b. Purpurina calcar, sp.nov. Sowerbyi-bed, Bradford Abbas. My collection. 
(Page 91.) 
2a, 2b. P. inflata, Tawney. Parkinsoni-zone. Burton Bradstock. My collec- 
tion. 1c, apical view. (Page 92.) 
2d, 2e. Thesame. Another specimen. Inferior Oolite, Dorsetshire. My collection. 
2f. The same. Another specimen. I. O., Rodboro’ Hill. Jermyn Street 
Museum. 
3a,3b. P. rotunda, sp. noy. Sowerbyi-bed, Bradford Abbas. Buckman collec- 
tion. + 3c, apical view. (Page 93.) 
3d. The same. Another specimen. I. O., Dorsetshire. Jermyn Street 
Museum. 
4a,4b. P. tabulata, sp. nov. Sowerbyi-bed, Bradford Abbas. My collection. 
4¢, apical view. (Page 94.) 
4d, 4e. Var. of P. tabulata. Sowerbyi-bed, Bradford Abbas. My collection. 
5a,5b. P. (Hucycloidea) bianor, D’Orbigny. Parkinsoni-zone, Burton Brad- 
stock. My collection. X 13. 5¢, apical view X 3. (Page 95.) 
5d,5e. The same. Another specimen. xX 1}. 
5f, 5g. The same. Small specimen. xX 2. Sh, aperture x 4. 
6a,6b. P. (Hucycloidea) “ fusiforme.’ Inf. Ool. “Yeovil.” |Woodwardian 
Museum X 1}. (Page 96.) 
7a, 7b. P. (Hucycloidea) carino-crenata, Lycett. Inferior Oolite. Jermyn Street 
Museum. -X 14. (Page 97.) 
8a, 8b. Brachytrema Wrightti, Cotteau, var. despecta. Parkinsoni-zone, Vitney 
Cross. My collection. x 4. 8c, basal view. (Page 99.) 
9a, 9b. B. sub-varicosum, sp.nov. Lincolnshire Limestone, Great Ponton. British 
Museum. xX 4. (Page 98.) 
10a 100. ? Alaria varicifera, sp. nov. Lincolnshire Limestone. xX 4. See also 
Pl. VII, figs. 8a, &e. 
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PLATE III. 


la. Malaptera Bentleyi, Morris & Lycett. Collyweston Slate. Jermyn 


Street Museum. (Page 101.) 


1b. Thesame. Anotherspecimen. Impression in gutta percha. My collection. 
lc. The same. Another specimen. Impression in gutta percha. My collection. 
2. M. Bentleyi, var. neglecta. Impression in gutta percha. Collyweston 


Slate. My collection. (Page 102.) 


3a. Spinigera trinitatis, Tawney. Sowerbyi-bed, Bradford Abbas. My col- 


lection. 3b, part of spire X 3. (Page 103.) 


3c, 3d,3e. The same. Another specimen. Buckman collection. 


Aa, 4b. 


Ac. 


5a. 


5 b. 


56, 0d. 


S. longispina, Deslongchamps. Humphriesianus-zone (? Sauzei-bed), 
Sherborne. Buckman collection. Two specimens. (Page 104.) 

The same. Another specimen. MHumphriesianus-zone, Milborne Wick. 
My collection. 

S. recurva, sp. nov. Parkinsoni-zone, Burton Bradstock Cliff. My col- 
lection. (Page 105.) 

The same. Another specimen. Parkinsoni-zone, Vitney Cross. My 
collection.  X 13. 

The same. Another specimen. Parkinsoni-zone, Upper Loders. 5 e, spire 
x 3. 


. The same. Another specimen. “ Blackrock, Bridport.” Jermyn Street 


Museum. X 13. 5g, whorl X 2. 5h, apical portion of spire X 4. 


. S. didactyla, sp.nov. Sowerbyi-bed, Bradford Abbas. My collection. 


(Page 106.) 


. The same. Another specimen. Buckman collection. 
. The same. Another specimen. Buckman collection. 
. Variety of S. didactyla. ? Bradford Abbas. Jermyn Street Museum. 


6 e, f, g, the same, under three different aspects x 13. 


. S. crassa, sp. nov. NSauzei-bed, Oborne. My collection. (Page 107.) 
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PLATE IV. 


FIas. 
1. Alaria arenosa, Hudleston. Dogger Sands. Leckenby collection. 
(Page 110.) 
2. Al. angusta, sp. nov. Inferior Oolite. Bristol Museum. (Page 111.) 
3. Al. * crassicostata.” Dogger, Blue Wyke. My collection. (Page 111.) 
4, Al. “ Hortonensis.” Parkinsoni-zone, Horton Hill. My collection. (Page 
112.) 
5a,b. Al. spinulosa.” Two specimens. Dogger, Blue Wyke. (Page 118.) 
6 a, b,c, d. Al. hamus, Deslongchamps. Four specimens. Parkinsoni-zone, 
Burton Bradstock. My collection. (Page113.) See also Pl. VII, fig. 9. 
7a. Dwarfed var. of Al. hamus. Parkinsoni-zone, Notgrove. 7b, another 
specimen. Parkinsoni-zone, Horton Hill. My collection. (Page 115.) 
7c. Another variety, ‘tricincta.’’ Gryphite-grit near Stroud. Witchell 
collection. (Page 115.) 
8a. Al. hamus, var. Phillipsii, D’Orb. Scarborough Limestone, Cloughton 
Wyke. My collection. 8b, specimen from the Dogger. 8c, from 
Millepore Rock or Scarborough Limestone. Both Leckenby collection. 
(Page 116.) 
9. Al. hamus, var. nodosa. Inferior Oolite, Stoford. Buckman collection. 
(Page 117.) 
10. Al. pinguis, sp. nov. Inferior Oolite, Dorset. My collection. (Page 117.) 
See also Pl. VII, fig. 11. 
11. Immature form of Alaria ? Phillipsii. Gryphite-grit, near Stroud. Witchell 
collection. (Page 115.) 
12. Al. ef. rarispina, Schlumberger. ? Sowerbyi-bed, Dorset. Whidborne col- 
lection. (Page 118.) 
13a, b,c. A. unicarinata, Hudleston. Three specimens. Dogger, BlueWyke. 
My collection. (Page 118.) 
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PLATE Y. 


. Alaria unicornis, Lycett. I. O., Nailsworth. Jermyn Street Museum. 


(Page 119.) 


. Al. Dundryensis, Tawney. Type re-Ficurep. I. O., Dundry. Bristol 


Museum. (Page 122.) 


. Al. fusca, sp. nov. Cadomensis-bed. Oborne. My collection. (Page 121.) 


4, Al. “ alienigena.” I. O., Dorsetshire. My collection. (Page 121.) 


10. 


a: 


. Al. Roubaleti, Schlumberger, var. Dorsetensis. Sowerbyi-bed, Bradford 


Abbas. My collection. Showing front and base.’ (Page 123.) 


. The same. Wide-angled variety. I. O., Dorsetshire. My collection. 
. The same. Another specimen. I. O., Dorsetshire. My collection. 
. The same. Another specimen. Sowerbyi-bed, Bradford Abbas. Buckman 


collection. See also Pl. VII, fig. 10. 


. The same. Immature form. Sowerbyi-bed, Bradford Abbas. My collection. 
. The same. Small variety. Scarborough Limestone, Pickering Cliff. My 


collection. 


. Al. Roubaleti, Schlumb., var. ‘ dimidiata.” ? concavus-bed, Halfway House. 


Whidborne collection. (Page 124.) 


,. Al. (compare) wnicornis, Lycett, var. Bradfordiensis. Sowerbyi-bed, Bradford 


Abbas. Buckman collection. (Page 120.) 


. The same. Muchisone-zone, Bradford Abbas. My collection. 
. Al. pseudo-armata, Hudleston. Dogger, Blue Wyke. Leckenby collection. 


(Page 125.) 


. Al. Lotharingica, Schlumberger. I. O., Dundry. Bristol Museum. (Page 


125.) 

Al. prelonga, sp.nov. Murchisone-zone, Halfway House. Buckman collec- 
tion. (Page 126.) 

Al. Doublieri, D’Orb. var. B. Cadomensis-bed, Oborne. My collection. 
(Page 128.) 


' Explanation of letters—a, anterior spine; p, posterior spine ; c, canal sheath (tail) ; w, wing. 
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PLATE VI. 


Alaria Doublieri, D’Orbigny, var. A. I. 0O., Dorset. My collection, quarter- 
view (midway between back and front), and base. (Page 127.) 

The same. Another specimen. I.O., Halfway House. Whidborne collection. 

The same. Another specimen. I. O., Dorset. My collection. 

Al. “dubia.” I. 0., Dorset. My collection. (Page 129.) 

Al. sublevigata, sp. nov. Sowerbyi-bed, Bradford Abbas. My collection. 
(Page 129.) 

The same. Another specimen. Dogger, Blue Wyke. Leckenby collection. 

Al. sublevigata var. Sowerbyi-bed, Dorset. Buckman collection. (Page 
130.) 


. The same. Another specimen. Sowerbyi-bed, Bradford Abbas. Buckman 


collection. 


. Al. myurus, Deslongchamps. I. O., Dundry. Woodwardian Museum. 


(Page 130.) 


. The same. Clypeus-grit variety, Rodboro’ Common. Witchell collection. 


4c, the same. Same locality and collection. 


. Al. Lorieri, D’Orb., var. gracilis, Lycett. Freestones below Oolite Marl, 


Leckhampton. Brodie collection. (Page. 135) 


. Al. Lorieri, D’Orb., var. A. P,, Burton Bradstock Cliff. My collection. 


(Page 133.) 


. The same. Another specimen. P,, Loders. My collection. 

. The same. Another specimen. P,, Burton Bradstock Cliff. My collection. 
. The same. Another specimen. ?I.O., Dundry. Bristol Museum. 

. Al. Lorieri, D’Orb., var. B. P,, Burton Bradstock Cliff. My collection. 


(Page 134.) 


. The same. Another specimen. P,, Vitney Cross. My collection. 


Al. Lorieri, D’Orb., var. C. P,, Burton Bradstock Cliff. My collection. 
(Page 13+.) 
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la. Alaria Pontonis, sp. nov. Lincolnshire Limestone, Great Ponton. My 
collection. (Page 135.) 
1b. The same. Another specimen, front view. Same locality and collection. 
2. Alaria Pontonis, var. spinifera. Lincolnshire Limestone, Great Ponton. My 
collection. (Page 136.) 
3. Alaria primigenia, sp. nov. P,., Vitney Cross. My collection. (Page 137.) 
4. Alaria spinigera, Lycett. I. O., Nailsworth. Jermyn Street Museum. (Page 
138.) 
5. Alaria solida, Lycett. I. O. Cotteswolds. Jermyn Street Museum. (Page 
139.) 
6. Alaria solida, Lycett, var. I. O. (? Oolite Marl), Crickley. Brodie collection. 
(Page 140.) 
7a. Alaria hamoides, sp. nov. Lincolnshire Limestone, Great Ponton. My col- 
lection. (Page 140.) 
7b. The same. Another specimen. Lincolnshire Limestone, ? Great Ponton. 
Sharp collection. 
Sa. Alaria (? Diartema) varicifera, sp. nov. Lincolnshire Limestone, Great 
Ponton. Sharp collection. (Page 141.) 
8 b. Diartema varicifera. L. L., Great Ponton. My collection. (Page 141.) 
8a. ? The same. The usual form in the L. L. of Weldon. My collection. 
(Page 141.) 
8’ b. ? The same. An exceptional form in the L. L. of Weldon. My collection. 
(Page 141.) 
9. Alaria hamus, Deslongchamps. I. O., ? Dorsetshire. Whidborne collection. 
(Page 113.) 
10. Alaria Roubaleti, Schumberger, var. Dorsetensis. I. O., Bradford Abbas. 
Buckman collection. Specimen showing the character of the digitation 
and canal-sheath, but without the spines. (Page 123.) 
11. Alaria pinguis, sp. nov.  Parkinsoni-zone, Vitney Cross. My collection. 
(Page 117.) 
12. Brachytrema binodosum, sp. nov. Lincolnshire Limestone, Great Ponton. 
My collection. (Page 99.) 
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PLATE VLE, 
Fie. 
1. Cerithium quadrilineatum, Rim. Blue Wyke Sands. My collection. (Page 
145.) 
2a. Cerithium muricatum, Sow. Dogger, Blue Wyke. One of Sowerby’s types, 
British Museum. (Page 146.) 
26. The same. Group of shells in Dogger matrix. My collection. 
3. Cerithium muricatum var. trilineata. Scarborough Limestone. York 
Museum. (Page 147.) 
4. Cerithiwm gemmatum, Morris and Lycett. Scarborough Limestone. British 
Museum. (Page 147.) 
5a,5b,5¢. Cerithium vetustum, Phil. Scarborough Limestone, Pickering Cliff. 
My collection. (Page 148.) 
5 d. Variety. Leckenby collection. 
6 a. Cerithium vetustum-majus, Hudl. Dogger, Blue Wyke. My collection. (Page 
150.) 
6 b. The same. Leckenby collection. 
7. Cerithium vetustum var. seminuda, Hudl. Dogger, Blue Wyke. Leckenby 
collection. (Page 151.) 
Sa—f. Cerithium subscalariforme, D’Orb. var. spinicostata, Wright, MS. 
Sowerbyi-bed, Bradford Abbas. My collection. (Page 151.) 
9. Cerithium subscalariforme, D’Orb., var. in the Humphriesianus-zone, Oborne. 
My collection. (Page 153.) 
10 a. Cerithium subscalariforme, D’Orb., var. in the Parkinsoni-zone (? granulato- 
costatum, Mimst.). Grove near Castle Cary. (Page 153.) 
10 b. The same from another locality. My collection. 
11. Cerithium subabbreviatum, D’Orb. P,, Burton Bradstock. My collection. 
(Page 154.) 
2. ? Cerithium obesum, sp. nov. P,, Vitney Cross. My collection. (Page 154.) 
13. Cerithium subglabrum, sp. nov. Sowerbyi-bed, Bradford Abbas. My collection. 
(Page 155.) 
14. Cerithium, species or variety. Sowerbyi-bed, Bradford Abbas. My collection. 
(Page 155.) 
15. Cerithiwm, species or variety. Sowerbyi-bed, Bradford Abbas, Whidborne 
collection. (Page 156.) 
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PLATE IX. 
Fie. 
1. Cerithium armatum, Mimst. Sands below Cephalopoda-bed, North Nibley. 
Buckman collection. (Page 156.) 
2. Oerithium Leckhamptonense, sp. noy. I.O., Leckhampton Hill. Jermyn Street 
Museum. (Page 157.) 
3. Cerithium, species or variety. ? Murchisonx-zone, Coker. My collection. 
(Page 157.) 
4. Cerithium Leckenbyi, Hudleston. Dogger, Blue Wyke. Woodwardian Museum. 
(Page 158.) 
5a,5b. Cerithium Beanii, Morris and Lycett. Dogger, Blue Wyke. York 
Museum. (Page 159.) 
6. Cerithium Beanii, var. Weldonis. Lincolnshire Limestone. (a) Weldon. 
My collection. (b) No locality. Collection of Mr.George. (¢) Rolled 
specimen, no locality. Sharp collection, B. M. (Page 160.) 
6. Cerithium Beanii, var. Weldonis, subvariety B (with four spirals). a, b, ¢, d, 
Weldon. My collection. (Page 160.) 
7. Oerithium limeforme, Rém., var. Pontonis. Lincolnshire Limestone, Ponton. 
Sharp collection, B. M. (Page 161.) 
8. Cerithium “ cingula” (2 var. of OC. limxforme). Shelly freestones in I. O. of 
Cotteswolds. Jermyn Street Museum. (Page 162.) 
9. Cerithivum Wansfordiz, sp. nov. Lincolnshire Limestone, Wansford or 
Barnack. a,b, Sharp collection, B.M. c, Collection of Mr. George. 
(Page 162.) 
10. Cerithiwm Georgii, sp.nov. Lincolnshire Limestone. Collection of Mr. George. 
(Page 162.) 
11. ? Cerithium subcostigerum, sp.nov. Lincolnshire Limestone, Weldon. Jermyn 
Street Museum. (Page 163.) 
12. Cerithiwm latisulcatum, sp. noy. Lincolnshire Limestone, Weldon. My 
collection. (Page 164.) 
13a, 13b. Cerithium pisolitiewm, sp. nov. Peagrit, Cheltenham. My collection. 
(Page 164.) 
14. Cerithiwm, species or variety. Parkinsoni-zone, near Castle Cary. My collec- 
tion. (Page 165.) 
15. Cerithium turris, Hudleston. Dogger, Blue Wyke. Jermyn Street Museum. 
(Page 166.) 
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PLATE X. 
Figs. 
1. Cerithium near to variculosum, Desl. I. O., Rodborough Hill. Jermyn Street 
Museum. (Page 166.) 
2. Cerithium comma, Mist. Cadomensis-bed, Oborne. Woodwardian Museum. 
(Page 167.) 
3. Cerithium comma, var. near to C. unitorquatum, H. & D. P,, Bridport Har- 
bour. Woodwardian Museum. (Page 168.) 
4. Cerithium circe, D’Orb. I.0., Dorset. Woodwardian Museum. (Page 168.) 
5. Cerithium ‘ commaoides.” Lincolnshire Limestone, Weldon. My collection. 
(Page 169.) 
6. Cerithium pergradatum, sp. nov. Haselbury, ? from the Opalinus-zone. My 
collection. (Page 169.) 
7a. Cerithium “ annulatum.” Lincolnshire Limestone. Sharp collection, British 
Museum. 7b. Section of another specimen, same collection. 
8a. Cerithium clypeus, sp.nov. Clypeus-grit of Rodborough. Witchell collection. 
8b. Section of another specimen. 8’. Variety from the Parkinsoni- 
zone of Aston. My collection. (Page 170.) 
9a. Cerithiwm attritum, sp. nov. Lincolnshire Limestone, Weldon. My collec- 
tion. 9b. Section of another specimen, same collection. (Page 171.) 
10a, 10. Cerithium abbas, sp. nov. Sowerbyi-bed, Bradford Abbas. My collec- 
tion. 10. Section of another specimen, same collection. (Page 172.) 
11. Cerithiwm obornense, sp.nov. Sauzei-bed, Oborne. My collection. (Page 173.) 
12. Cerithium polystrophum, sp. nov. Lincolnshire Limestone, Weldon. My col- 
lection. (Page 173.) 
13. Cerithiwm species or immature form. Lincolnshire Limestone, Weldon. My 
collection. 
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PLATE XI. 


Fras. 

1. Fibula angustivoluta, sp. nov. Lincolnshire Limestone, Weldon. My collec- 
tion. (Page 174.) 

2a. Fibula canina, Hudleston. Dogger, Blue Wyke. Bean collection, British 
Museum. 20. Another specimen from same locality. Leckenby 
collection. (Page 175.) 

3a, Oeritella Lindonensis, sp. nov., var. pinguis. Lincolnshire Limestone. 
Sharp collection, British Museum. 3b. Section of do. (Page 177.) 

4, Ceritella Lindonensis, usual form. Lincolnshire Limestone, Weldon. My 
collection. 

5a. Hzelissa strangulata, D’ Arch., var. pisolitica. Pea-grit, Crickley. My collec- 
tion. 56. Another specimen showing the apical whorls in good 
preservation. (Page 178.) 

6. Ezelissa strangulata, D’Arch., var. ovalis. Lincolnshire Limestone, Weldon. 
My collection. 

7. Ewelissa pulchra, Lycett. Lincolnshire Limestone, Ponton. My collection. 
(Page 179.) 

8a. Evelissa Weldonis, Hudleston. Millepore Rock of Yorkshire coast. Leckenby 
collection. 8. Specimen from the Lincolnshire Limestone, Weldon. 
My collection. (Page 179.) 

9. Hvelissa normanniana, D’Orb. Stoford. My collection. (Page 180.) 

10. Cryptaulax scobina, Desl. Base of I. O. sands, Nailsworth. Witchell collec- 
tion. (Page 181.) 

11. Cryptaulax scobina, Desl., var. approaching C. tortilis, H. & D. I. O. sands, 
Nailsworth. Jermyn Street Museum. 

12a. Cryptaulae tortilis, Hébert & Desl., var. with four spirals, Parkinsoni-zone, 
Aston. 12). Do. from same locality with three spirals. 12. Do. large 
specimen with four spirals from Cadomensis-bed, Oborne. My collec- 
tion. (Page 182.) 

13. Oryptaulax papillosa, Desl. Parkinsoni-zone, Grove. My collection. (Page 
183.) 

14. Cryptaulax, cf. undulata, Quenst. Parkinsoni-zone, Bridport Harbour. 
Woodwardian Museum. «@. Copy figure of “ Turritella” undulata, 
Quenst. Héb. and Desl., Foss. de Montreuil-Bellay, pl. vii, 13. 
(Page 184.) 

15a, 156, 15¢. Oryptaulax contorta, Desl. P,, Burton Bradstock. My collec- 
tion. (Page 185.) 
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PLATE XII. 


Fra. 
la, 1b. Cerithinella Bajocensis, sp.nov. ‘ Sowerbyi-bed,’’’ Bradford Abbas. My 
Collection. (Page 186.) 
2. Cerithinella Bajocensis, var. drosera. Murchisone-zone, Bradford Abbas. My 
Collection. 
3. Cerithinella Bajocensis, var. melitta. Beaminster district. My Collection. 
4a. Cerithinella Brodiei, sp. nov. Freestones, Leckhampton. Brodie Collection. 
(Page 187.) 
4b. Cerithinella Brodiei, ? early stage. I. O., Nailsworth. Jermyn Street 
Museum. 
5. Cerithinella, species or variety. Stoford. My Collection. 
6a. Pseudalaria Etheridgu, Tawney, in matrix. 6b. Detached specimen. 6c. 
Longitudinal section. ‘‘ Sowerbyi-bed,”’ Bradford Abbas. My Collec- 
tion. (Page 189.) 
7. Pseudalaria Etheridgii, var. from Beaminster district. My Collection. 
8. Pseudalaria granosa, sp. nov. Murchisonx-zone, Burton Bradstock. My 
Collection. (Page 190.) 
9. Pseudalaria jugosa, Bean. Dogger, Blue Wyke. Bean Collection, British 
Museum. (Page 190.) 
10. Aptyxiella subconica, sp. nov. Parkinsoni-zone, Over Harford. 11. Section 
of specimen from Parkinsoni-zone, Aston. My Collection. (Page 191.) 
a. ? Oerithinella (the Nerina cingenda, Sow., non Phil. of the Leckenby Collection). 
Dogger, Blue Wyke. 
12. Nerinella gracilis, Lycett, slender variety. Oolite Marl, Longridge. My Col- 
lection. (Page 196.) 
13a Nerinella gracilis, Lycett ; type refigured. Oolite Marl, Nailsworth. Jermyn 
Street Museum. 13). The same. Oolite Marl, Longridge. My Col- 
lection. (Page 196.) 
14. Nerinella conoidea, sp. nov. Oolite Marl, Longridge. My Collection. (Page 
197-) 
15. Nerinella (A 1). 16. Nerinella (A 2). 17. Nerinella (A 3). 18. Nerinella 
(A 4). Lincolnshire Limestone, Weldon. My Collection. (Page 197.) 


1 Asit is now generally admitted that this appellation is inapplicable, the so-called “‘ Sowerbyi-bed” 
will in future be quoted as the “‘ concavus-bed” or “ concavus-zone.” See p. 44 of this Monograph. 
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PLATE XIII. 

Fia. 

1. Nerinella (B1). 2. Nevinella (B 2). Lincolnshire Limestone, Weldon. My 
Collection. (Page 198.) 

3. Nerinea parva, Witchell. Oolite Marl, Longridge. My Collection. (Page 199.) 

4a, 4b, 4c. Nerinza oolitica, Witchell. Specimens showing different stages 
of growth. Oolite Marl, Longridge. My Collection. (Page 199.) 

5. Nerinea Longfordensis, sp.nov. Pea-grit (upper bed), Longfords. My Collec- 
tion. (Page 200.) 

6 a. Nerina attenuata, Witchell (usualform). Oolite Marl, Longridge. My Col- 
lection. (Page 201.) . 

6 b. Nerinea expansa, sp. noy. Lincolnshire Limestone, Wakerly. My Collec- 
tion. (Page 201.) 

6, 7. Nerinea, varieties of N. oolitica or expansa. Oolite Marl, Longridge. 
My Collection. 

8. Nerinea deducta, sp. nov. Pea-grit, The Knap. My Collection. (Page 202.) 

9. Nerinea pseudocylindrica, D’Orb. (fide Lycett). Oolite Marl, Longridge. 
My Collection. (Page 203.) 

10 a. Nerinea altivoluta, Witchell. Specimen showing the apical condition. 
Pea-grit (upper bed), Longfords. 10%. Thesame. Fragment showing 
aperture. Lincolnshire Limestone, Weldon. 10 c¢. The same. Section 
of a fragment. Pea-grit, Crickley. 10d. The same (in this case the 
apical ornaments are presumed to have been obliterated). Pea-grit, 
Longfords. My Collection. (Page 203.) 

11. Nerina, fragment of species, ? allied to pseudocylindrica. Lincolnshire 
Limestone, Weldon. My Collection. (Page 203.) 
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PLATE XIV. 

Fra. 

1. Nerinexa Hudlestoniana, Witchell. Oolite Marl, Swift’s Hill. Witchell Col- 
lection. (Page 204.) 

2 a. Nerinea Hudesii, Morris and Lycett. Lincolnshire Limestone, Weldon. 
2. The same. Fragment from the Great Oolite for comparison. My 
Collection. (Page 205.) 

3a, 3 b. Nerinea Weldonis, sp. nov. Lincolnshire Limestone, Weldon. My 
Collection. (Page 206.) 

4. Nerinexa Weldonis, wide-angled variety. 5. ? Apical conditions of the same. 
Lincolnshire Limestone, Weldon. My Collection. 

6. Nerinea, ? variety of N. expansa. Lincolnshire Limestone, Great Ponton. 
My Collection. (Page 202.) 

7. Nerineazonophora, sp.nov. Lincolnshire Limestone, Weldon. My Collection. 
(Page 207.) 

8. Nerinxa subglabra, sp. nov. Lincolnshire Limestone, Great Ponton. My 
Collection. (Page 207.) 

9. Nerinea cf. Stricklandi, Morris and Lycett. Lincolnshire Limestone, Great 
Ponton. My Collection. (Page 208.) 

10 a. Nerinxa cf. pseudopunctata, Cossmann. 106, 10 ¢. Apical conditions of the 
same. Lincolnshire Limestone, Great Ponton. My Collection. (Page 
209.) 

11. Nerinza species, apical conditions. Lincolnshire Limestone, Weldon. My 
Collection. (Page 209.) 

12. Nerina ef. elegantula, D’Orbigny. Lincolnshire Limestone, Great Ponton. 
My Collection. (Page 210.) 

13a, 13 b. Nerinea cingenda, Phillips. Dogger, Blue Wyke. Leckenby Collection. 
13 c,d, e,f. The same. Dogger, Blue Wyke. My Collection. 14. 
The same. Cast from the Northampton Sand of Irchester. Crick 
Collection. (Page 210.) 

15. Nerinewa * pseudocingenda.” Lower Limestone, Holcombe Mill. My Collec- 
tion. (x2). (Page 212.) 

16 a. Nerinxa subcingenda, sp. nov. Lincolnshire Limestone, Santon. Jermyn 
Street Museum. 166. The same. Lincolnshire Limestone, Gedding- 
ton. My Collection. (Page 212.) 
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PLATE XV. 
Fia. 
la. Nerinea (? Ptygmatis) Guisei, Witchell. 1 c. Section of another specimen, 
both from the Clypeus-grit of Rodborough. 14. The same. Figure 
made up of two specimens from Parkinsoni-zone of Clan Down, near 
Radstock. My Collection. (Page 213.) 
2 a. Ptygmatis campana, sp. nov. Lincolnshire Limestone, Belmisthorpe. 2 4. 
Section of a fragment from same place. My Collection. (Page 214.) 
3a. Plygmatis pisolitica, Witchell. Pea-grit, Longfords. 3 4. The same, showing 
apical conditions. Pea-grit, Crickley. 3c. The same. Fragment of 
adult shell, with section. Pea-grit, Longfords. My Collection. (Page 
215.) 
4a. Plygmatis wenos, sp. nov., fig. x2. 46. The same. Section of a fragment, 
natural size. Shell-bed below Lower Limestone, Crickley. My Collec- 
tion. (Page 216.) 
5 a. Ptygmatis bacillus, D’Orbigny. Figure composed of two squeezes, the apical 
portion from Red Post Quarry, the other from Carnicot; both from 
the Parkinsoni-zone of the Radstock District. 56. Thesame. Section 
of partly dissolved shell fragment. Carnicot, x25. My Collection. 
(Page 217.) . 
6 a. Pltygmatis bacillus, var. cervicula. Little Ponton cutting (upper Werinea-bed). 
66. The same. L. L., Weldon. 6c. Section of ? same species, top 
of Freestones, Crickley, x13. My Collection. (Page 218.) 

1. Plygmatis bacillus, var. crassicincta. Pea-grit, Nailsworth Hill. 7 4. Section 
of same specimen. My Collection. (Page 218.) 

8 a. Plygmatis “ bacilloides.”’ Lincolnshire Limestone, Wakerly. 8 4. Section of 
same specimen. My Collection. (Page 219.) 

9 a. Plygmatis Jonesii, Lycett; type refigured. “Freestone, Nailsworth.” 
Jermyn Street Museum. 9 4. The same. Fragment of lower portion. 
Pea-grit, Longfords. My Collection. 9 ¢. ? The same, showing sub- 
apical conditions. Upper Pisolite of Longfords. My Collection. 
(Page 218.) 

10 a. Ptygmatis producta, Witchell, with section. 10 4. The same, showing 
earlier conditions. Both from Pea-grit of Longfords. My Collection. 
10 c. The same; type refigured. Pea-grit, Longfords. Witchell 
Collection. (Page 220.) 

11 a. Plygmatis Oppelensis, Lycett. Oolite Marl, Selsley. Witchell Collection. 
114. Thesame. Oolite Marl, Swift’s Hill. 11 ¢. Section of the above. 
11d. Thesame. Pea-grit, Longfords. My Collection. lle. Section 
of specimen from Swift’s Hill. Witchell Collection. (Page 219.) 
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PLATE XVI. 

Fia. . 

1. Ptygmatis velox, Witchell. Oolite Marl, Longridge. My Collection. (Page 
221.) 

2a. Ptygmatis Stroudiensis, Witchell. Oolite Marl, Longridge. 2%. The same, 
Swift’s Hill. My Collection. (Page 222.) 

3a, 36. Ptygmatis Cotteswoldie, Lycett. Pea-grit, Longfords. 3c. The same. 
Fragment showing natural section. Lincolnshire Limestone, Dene. 
3d. Thesame. Lincolnshire Limestone, Belmisthorpe. My Collection. 
(Page 222.) 

4a. Ptygmatis Cotteswoldia, Lycett, var. conica, Witchell; type refigured. Oolite 
Marl, Swift’s Hill. Witchell Collection. 46. The same, showing 
section of interior. Oolite Marl, Longridge. 4c and 4d. Possibly 
the same, with worn surface—a common form in the Oolite Marl, 
Longridge. My Collection. (Page 223.) 

5. Specimen of Pfygmatis with the aperture and canal well preserved. Oolite 
Marl, Longridge. My Collection. N.B.—This probably represents 
the true form of aperture in this group. 

6. Ptygmatis, species or variety. Oolite Marl, Swift’s Hill. My Collection. 
(Page 224.) 

7. Ptygmatis ? pisolitica, Witchell. Fragment from the Lincolnshire Limestone, 
Weldon. My Collection. (Page 215.) 

Sa. Ptygmatis Santonis, sp. nov. Oolite Marl, Longridge. My Collection. 84, 
8c. The same. Lincolnshire Limestone, Santon. Jermyn Street 
Museum. (Page 224.) 

Ja. Ptygmatis brevivoluta, sp. nov. 96. The same; specimen cut longitudinally, 
x 2. Clyeus-grit, Barrington. My Collection. (Page 225.) 

10. Ptygmatis ? brevivoluta, x 1%. Lincolnshire Limestone, Weldon. My Collection. 

11. Ptygmatis “ sub-brevivoluta.’ Lincolnshire Limestone, Weldon. My Collection. 
(Page 226.) 

12. Ptygmatis ? bacillus, D’Orb. (rolled fragment). Lincolnshire Limestone, 
Weldon. My Collection. (Page 217.) 
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PLATE XVII. 


Fia. 

la. Turritella Dorsetensis, sp. nov. Irony-nodule bed, Burton Bradstock. My 
Collection. 

1b. Variety of the same. Murchisonx-zone, Bradford Abbas. My Collection. 

le. Turritella Dorsetensis. Composite figure drawn from three specimens; the 
apical and anterior portions from the irony-nodule bed, Burton Brad- 
stock; median portion from the Murchisone-zone, Stoford. My 
Collection. (Page 228.) 

2a. Turritella (Mathilda) abbas, sp. nov. 2b. The same, apical condition. 
2c. Variety of the same. All from the concavus-bed, Bradford 
Abbas. My Collection. (Page 280.) 

3a. Turritella (Mathilda) opalina, Quenstedt. Concavus-bed, Bradford Abbas. 
36. Variety of the same, approaching var. canina. Murchisonex-zone, 
Stoford. Both in my Collection. (Page 231.) 

4, Turritella (Mathilda) opalina, var. canina, Hudleston. Dogger, Blue Wyke. 
British Museum. (Page 232.) 

5. Turritella (Mathilda) strangulata, sp. noy. Concavus-bed, Bradford Abbas. 
My Collection. (Page 233.) 

6. Turritella (Mathilda) quadrivittata, Phillips. Dogger, Blue Wyke. My Col- 
lection. (Page 233.) 

7. Turritella (Mathilda), cf. binaria, Héb. and Desl. Neighbourhood of Bea- 
minster. My Collection. (Page 234.) 

8.' Cerithinella cingenda, Sowerby. Dogger, Blue Wyke. British Museum. 

9. Pseudomelania procera, var. minor, Deslongchamps. Parkinsoni-zone, Burton 
Bradstock. My Collection. (Page 238.) 

#. Mathilda, ef. euglypha, Laube. Upper Lias, Heyford. Crick Collection. 
Magnified ; apex largely magnified. (Footnote, page 235.) 

N.B.—All other species figured in this plate are natural size, with one whorl 
enlarged. 


1 Possibly the type-specimen of Twrritella cingenda, Sow. Subsequently this was regarded as a 
Nerinxa (vide Hudleston, ‘ Geol. Mag.,’ dec. 3, vol. i (1884), p. 112, pl. iv, fig. 9). For an account 
of Oerithinella see p. 186 of the present work. 
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PLATE XVIII. 


Fie. 
1. Pseudomelania procera, Deslongchamps. Murchisonz-zone, Bradford Abbas. 
My Collection (Buckman'). (Page 237.) 
2. The same (lineata-procera). Dogger, Blue Wyke. Leckenby Collection. 
3a. Pseudomelania bicarinata, Wright, MS. Concavus-bed, Bradford Abbas. 
3b. Young specimen; same horizon and locality. Both from my 
Collection (Stephens'). (Page 238.) 
3c. Pseudomelania bicarinata. Opalinus-zone, Burton Bradstock. My Collec- 
tion. 
4a. Pseudomelania heterocycla, Kugtne Deslongchamps. Concavus-bed, Bradford 
Abbas. 4b. The same. Murchisonx-zone, Stoford. Both from my 
Collection. (Page 239.) 
4c. Pseudomelania heterocycla. Specimen from Coker (Murchisonx-zone). 
British Museum. 
5. Pseudomelania “ robusta.”  Opalinus-zone (Moorei-beds), Coaley Peak. My 
Collection (Buckman). (Page 240.) 
6. Pseudomelania “ pinguis.” 
240.) 
7a. Pseudomelania lineata, Sowerby ; variety approaching P. Normaniana, d’Orb. 
Parkinsoni-zone, Burton Bradstock. My Collection. (Page 241.) 
7b. Pseudomelania lineata. Specimen showing spiral puncta. Locality un- 
known. My Collection. 
8a. Pseudomelania Astonensis, sp. nov. Parkinsoni-zone, Aston cutting. My 
Collection. 8b. The same. Lincolnshire Limestone. British Museum. 
(Page 245.) 
9a,9b, 9¢. Pseudomelania coarctata, Deslongchamps. Three specimens show- 
ing different stages of development. Cadomensis-bed (upper part of 
Humphriesianus-zone), Oborne. My Collection. (Page 242.) 


Murchisonx-zone, Coker. My Collection. (Page 


1 These names indicate the source from which the specimen was obtained. 
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PLATE XIX. 
Fia. 

la. Pseudomelania coarctata, Deslongchamps. Variety from Huwimphriesianus- 
zone, Oborne, showing resemblance to Ps. Lonsdalei. My Collection. 
(Page 242.) 

1b. Pseudomelania, near to coarctata, Desl., also showing some affinity with 
Ps. Lonsdalei. Clypeus-grit, Nailsworth Hill. My Collection. (Page 
2.43.) 

2. Pseudomelania Lonsdalei, Morris and Lycett. Scarborough Limestone, 
Pickering Cliff. My Collection. (Page 243.) 

3. Pseudomelania ? Scarburgensis, Morris and Lycett. Scarborough Limestone. 
Leckenby Collection. (Page 243.) 


4. Pseudomelania simplex, Morris and Lycett. Cotteswolds (? Oolite Marl). 
My Collection (Wright). (Page 244.) 

5. Pseudomelania Burtonensis, sp. nov. Parkinsoni-zone, Burton Bradstock. My 
Collection. (Page 246.) 


6. Pseudomelania, species (accidentally introduced). 


7a. Cloughtonia cincta, Phillips. Lincolnshire Limestone, Weldon. 7b. The 
same. Scarborough Limestone, Cloughton Wyke. Both from my 
Collection. (Page 247.) 


8. Bowrguetia striata, Sowerby ; wide and conical form. Murchisonx-zone, Half- 
way House. My Collection (Buckman). 9. The same (narrow 
and pupoid form). Murchisonx-zone, Bradford Abbas. My Collec- 
tion (Stephens). N.B.—Both these belong to the local variety 
multistriata. (Page 249.) 

10 a. “ Phasianella”’ latiuscula, Morris and Lycett. Lincolnshire Limestone, 
Weldon. 106.? The same, small variety. Bradford Abbas. My 
Collection. (Page 251.) 


lla. ‘* Phasianella” elegans, Morris and Lycett. Specimen showing punctate 
structure. Lincolnshire Limestone. Jermyn Street Museum. (Page 
252.) 

110. “ Phasianella” elegans, Morris and Lycett. Barnack Rag (Lincolnshire 
Limestone). British Museum. 

12. “ Phasianella” elegans, Morris and Lycett. Narrow variety. Lincolnshire 
Limestone, Great Ponton. My Collection. 

13. “ Phasianella”’ Pontonis, Lycett. Barnack Rag. British Museum. (Page 
253.) 

14a. “ Phasianella” conoidea, sp.nov. Scarborough Limestone. My Collection. 
(Page 254.) 

146. “ Phasianella” ? elegans, Morris and Lycett. Small specimen. Parkinsoni- 
zone, Stoford. My Collection (Buckman). 

15. ‘* Phasianella,” cf. subumbilicata, d Archiac. Lincolnshire Limestone, Weldon. 
My Collection. (Page 255.) 

16. ? Pseudomelania, species. Oolite Marl, Nailsworth. My Collection. (Page 
244.) 

17. “ Phasianella,”’ cf. nuciformis, Morris and Lycett. Lincolnshire Limestone, 
Weldon. My Collection. (Page 255.) 


All figures natural size except Figs. 5 and 17. 
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PLATE XxX. 


Narica, section A.= Husprka in part. 


Fig. 

1. Natica, species (cast). Northampton Sand, Duston. British Museum. 
(Page 261.) 

2. Natica adducta, Phillips, var. Oppelensis, Lycett. Cotteswold Sands, Nails- 
worth. Jermyn Street Museum. Type. (Page 258.) 


3. Natica adducta, Philips. Dogger, Blue Wyke. Scarborough Museum. 
(Page 257.) 


4. The same. Pea-grit, Leckhampton. My Collection. 


5. Natica adducta, Phil., var. globata. Concavus-bed, Bradford Abbas. My 
Collection. (Page 259.) 

6. The same. Lower Trigonia grit, Leckhampton. Jermyn Street Museum. 

7. Natica provima, Hudleston (var. of Natica Lorieri). Dogger, Blue Wyke. 
Woodwardian Museum. (Page 260.) 

8. Natica, cf. Lorievi, @Orbigny. Cold Comfort, near Cheltenham. My Collec- 
tion. (Page 259.) 

9a. Natica Loriert, VOrb., var. canina, Hudleston. Dogger, Blue Wyke, Wood- 
wardian Museum. 9%. Another specimen. Dogger, Blue Wyke. 
My Collection. (Page 260.) 

10. Natica *‘ subelegans.” Parkinsoni-zone, Bradford Abbas district. My Collec- 
tion (Buckman). (Page 261.) 

lla. Natica Dundriensis, Tawney. Base of Huwmphriesianus-zone, Oborne. My 
Collection (Buckman). 11 6, 11 ¢. Specimens of Natica Dundriensis 
from the iron-shot Oolite of Dundry showing reticulate structure. 
Woodwardian Museum. (Page 262.) 

12. Natica Hulliana, Lycett. Nailsworth. Jermyn Street Museum. Type. 
(Page 262.) 

13 a. Natica Bajocensis, VOrbigny. Parkinsoni-zone, Burton Bradstock. 13 bd. 
Another specimen (narrower variety, approaching N. Calypso, d’Orb.) 
Parkinsoni-zone, South Dorset. Both from my Collection. (Page 263.) 

14. Natica “ punctura,”’ Bean. Dogger variety (? N. Bajocensis). Blue Wyke. 
Woodwardian Museum. (Page 264.) 

15. Natica protracta, sp. nov. Parkinsoni-zone, Bradford Abbas. My Collection 
(Buckman). (Page 265.) 

16. Natica canaliculata, Morris and Lycett. Upper Pisolite, Longfords. My 
Collection. (Page 265.) 


17. ? Natica cincta, Philips. Young specimen Oolite Marl, Leckhampton. 
Jermyn Street Museum. For adult specimens see Plate XXI, figs. 3 
and 4. (Page 266.) 


Navica, section B.== Mammillated. 


18a, 186. Natica, cf. Michelini, d’Archiac. Two specimens, Inferior Oolite, 
Nailsworth. Jermyn Street Museum. (Page 269.) 
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1. Pseudomelania procera, Deslongchamps. Subulate and corroded specimen, 
showing striato-punctate structure. Murchisone-zone, Bradford 
Abbas. My Collection (Stephens). (Page 237.) 

2. Huspira, cf. coronata, Morris and Lycett. Northampton Sand, Duston. 
Crick Collection. (Page 270.) 

3. Natica cincta, Phillips, cast, x4. Lincolnshire Limestone, ? Denton. British 
Museum. (Page 266.) 

4. Natica cincta, Phillips, shell, x 3. Coombe Hill, Deddington, Oxfordshire. 
My Collection. 

5. “ Phasianella”? Leymeriei, d@’Archiac, var. Lindonensis. ‘‘ Bastard” bed 
between the Northampton Sand and the Lincolnshire Limestone, 
Lincoln. My Collection. (Page 253.) 

6. Pseudomelania levigata, Morris and Lycett. 2. Scarborough Limestone, 
Cloughton Wyke. Figure compounded of two specimens, one in the 
British Museum (type), the other in my Collection. (Page 244.) 

7. Rissoina obliquata, Sowerby. Xx 4. Lincolnshire Limestone, Weldon. My 
Collection. (Page 272.) 

8. Rissoina obliquata, Sowerby, var. parcicostata. x4. Lincolnshire Limestone, 
Ponton. My Collection. (Page 272.) 

9. Rissoina obliquata, Sowerby, var. inflata. x 4. Lincolnshire Limestone, 
Ponton or Barnack. British Museum. (Page 272.) 

10a. Rissoina obtusa, Lycett. x4. Pea-grit, Crickley. My Collection. 10 d. 
The same specimen, X10. (Page 273.) 

11. Rissoina gymnoides, sp. nov. X 6. Lincolnshire Limestone, Weldon. My 
Collection. (Page 273.) 

12. Amberleya capitanea, Mister. Juwrensis-zone, variabilis-beds, North Nibley. 
My Collection (Buckman). (Page 277.) 

13. Amberleya ornata, Sowerby. Dundry. Bristol Museum; probably one of 
Sowerby’s types—a worn specimen. (Page 279.) 

14. The same. Dundry. My Collection (Wilson)—an unworn specimen from the 
same locality. 

15. Amberleya ornata, Sow., var. spinulosa, Miinst. (Bathis, d Orb). Concavus-bed, 
Bradford Abbas. My Collection. 

16. Amberleya ornata, var. abbas. Concavus-bed, Bradford Abbas. My Collec- 
tion. Middle-sized specimen, showing the Purpurina-like mouth. 

17, 18. Portions of more adult specimens of A. ornata, var. abbas, showing the 
modification of the aperture. Same locality and Collection. (Page 
280.) 
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PLATE XXII. 


Amberleya ornata, Sow., var. abbas ; young form, showing the Purpurina-like 
mouth. x 13. Concavus-bed, Bradford Abbas. My Collection. 
(Page 280.) 


. Amberleya ornata, Sow., var. horrida. Murchisonx-zone, Bradford Abbas. 


My Collection. (Page 281.) 


. Amberleya densinodosa, sp. nov. Burton Bradstock variety. Irony nodule 


bed, B. B. (Murchisone-zone). My Collection. (Page 282.) 


. Amberleya densinodosa, typical form. Concavus-bed, Bradford Abbas. My 


Collection (Stephens). 


. The same; young form, showing the Purpurina-like mouth. Same horizon 


and locality. My Collection. 


. Amberleya goniata, Deslongchamps, young form. Parkinsoni-zone, Burton 


Bradstock. My Collection. (Page 284.) 


. Amberleya Orbignyana, sp. nov. (Purpurina ornata, d’Orb., non Sow.). 


Parkinsoni-zone, Broadwindsor. My Collection. (Page 285.) 


. The same. Humphriesianus- or Parkinsoni-zone, Louse Hill. My Collection. 
. Amberleya pagodiformis, sp. nov. Murchisonx-zone, Bradford Abbas. My 


Collection (Buckman). (Page 287.) 


. Amberleya Obornensis, sp. nov. Base of Humphriesianus-zone, Oborne. My 


Collection. (Page 286.) 


. Amberleya Murchisoni, Mimster. X 13.  Humphriesianus-zone, Bradford 


Abbas. My Collection. (Page 286.) 


. Amberleya, cf. Trochus anaglypticus, Mimst. Humphriesianus-zone, Oborne. 


My Collection (Stephens). (Page 288.) 


. Amberleya (Littorina) biserta, Phillips (section A); young specimen, showing 


the Purpurina-like mouth. X2. Dogger, Blue Wyke. My Collection. 


(Page 288.) 
The same, = Trochus bisertus, Phillips. Opalinus-zone, Drympton. My 
Collection. 
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PLATE XXIII. 


. Inttorina wnicarinata, Bean. ? Young of Amberleya biserta, Phillips, 


section B. Dogger, Blue Wyke. lLeckenby Collection. (Page 289.) 


. Amberleya biserta, Phillips, section B. Dogger, Blue Wyke. Jermyn Street 


Museum. (Page 288.) 


- Amberleya generalis, Mimster. ? Dundry. My Collection (Buckman). 


(Page 287.) 


. Littorina or Hehinella, species or variety. >< 13. Concavus-bed, Bradford 


Abbas. My Collection. (Page 295.) 


- Amberleya (Turbo) Milleri, Wright, MS. x 13. Coneavus-bed, Bradford 


Abbas. My Collection (Stephens). (Page 290.) 


- Amberleya (Turbo), between Amb. Milleri and Amb. turbinoides, but probably 


nearer to the latter.  1$. Concavus-bed, Bradford Abbas. My 
Collection (Stephens). (Page 290.) 


- Amberleya turbinoides, sp. nov. ? Stoford. My Collection. (Page 290.) 
- Amberleya elongata, sp. nov. Murchisone-zone, Bradford Abbas. My Col- 


lection. (Page 292.) 


. The same. ? A megalomorph. Pea-grit, Longfords. My Collection. 
- Amberleya or Littorina, species or variety. < 13. Murchisone-zone, Stoford. 


My Collection (Buckman). (Page 293.) 


- Amberleya (Turbo) Stoddarti, Tawney. Dundry. My Collection (Wright). 


(Page 291.) 


. Inttorina polytimeta, sp. nov. X 2.  Concavus-bed, Bradford Abbas. My 


Collection (Stephens). (Page 295.) 


- The same. Larger specimen, to show the increased thickening on the pillar- 


hp. ™X 13. Same horizon, locality, and Collection. 


. Littorina or Amberleya, species or variety. ? Allied to L. polytimeta. x 2. 


* Base-bed,” Lincoln. My Collection. (Page 296.) 


. Inttorina suleata, Hébert and Deslongchamps. x 2. Parkinsoni-zone, 


Bradford Abbas. My Collection (Buckman). (Page 297.) 


. Littorina Phillipsii, Morris and Lycett. x 2. Lincolnshire Limestone, 


Weldon. My Collection. (Page 296.) 


. Amberleya cf. Meriani, Goldfuss. Lincolnshire Limestone, Ponton. My 


Collection. (Page 283.) 


- Littorina Weldonis, sp. nov. X 3. Lincolnshire Limestone, Weldon. My 


Collection. (Page 297.) 


. Amberleya gemmata, Lycett. x 8. Lincolnshire Limestone, Ponton or 


Barnack. British Museum. (Page 281.) 
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. Inttorina xdilis, Minster. X 2. Dundry. Bristol Museum. (Page 298.) 
. Inttorina ? edilis, Minster. x 3. Lincolnshire Limestone, Ponton or 


(es) 
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16. 
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PLATE XXIV. 


Barnack. British Museum. 


. Inttorina Dorsetensis, sp. nov.—var. A, typical. xX 2. (Page 299.) 
. The same, var. B, resembling Trochus granarius, Hébert and Deslong- 


champs. X 2. 


. The same, var. C, eucycloid variety. xX 1}. All from the Concavus-bed, 


Bradford Abbas. My Collection. 


. Littorina (? Trochus) recteplanata, Tawney. X 13. Dundry. Bristol Museum. 


(Page 300.) 


. The same. Pea-grit, Longfords. Xx 13. My Collection. N.B.—Fig. 6 repre- 


sents a worn specimen, fig. 7 a well-preserved and much larger one. 


. Littorina pretor, Goldfuss. Murchisonx-zone, Bradford Abbas. My Collec- 


tion (Buckman). (Page 294.) 


. Littorina (? Trochus) pisolitica, sp. nov. x 6. Pea-grit, Leckhampton. My 


Collection. (Page 300.) 


. Amberleya cygnea, sp. nov. (but cf. Twrbo Meriani, Goldf.). ‘‘ Base-bed,” 


Lincoln. My Collection. (Page 283.) 


. Amberleya (Turbo) Dundriensis, Tawney. X 3. Dundry. Bristol Museum. 


(Page 293.) 


. Hamusina Damesi, Gemmellaro, var. Babylonica. Murchisone-zone, Babylon 


Hill. Whidborne Collection. (Page 304.) 


. Hamusina Oppelensis, Lycett, Dorset variety. Murchisone-zone, Coker. My 


Collection. This specimen shows the single row of nodules as distin- 
guished from the double row in Hamusina Bertheloti, d’Orb. (Page 
305.) 

The same. ? Upper Pisolite, Longfords. Jermyn Street Museum. N.B.— 
Type refigured to show the supposed coste which are really due to an 
imperfect and misleading surface. 

Cirrus Htheridgii, Lycett. Nailsworth district. Jermyn Street Museum. 
x14. (Page 306.) 

Cirrus “ reticulatus ;’ may possibly represent Cirrus Etheridg in the 
Dorsetshire beds, Bradford Abbas. Monk Collection. (Page 307.) 

Cirrus gradatus, sp. nov. Murchisone-zone, Coker. My Collection. (Page 
307.) 


18 and 19. Cirrus pyramidalis, Tawney. Dundry. Bristol Museum. The types 


20. 


refigured. (Page 311.) 
Cirrus pyramidalis, Tawney. Cotteswold variety. Longfords. My Col- 
lection. 
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PLATE XXV. 


. Cirrus Calisto, VOrbigny, Murchisonx-zone, Coker. My Collection (Buckman). 


(Page 312.) 


. Cirrus varicosus, sp. noy. X 1%. Oolite-Marl or Pisolite of the Nailsworth 


district. My Collection (Wright). (Page 313.) 


. Cirrus Leachi, Sowerby, rugose variety. Murchisone-zone, Mapperton. My 


Collection. (Page 308.) . 


. The same. Variety with small umbilicus. Murchisone-zone, Bradford Abbas. 


My Collection. 


. Cirrus Leachi, Sowerby, ornaments finer and closer. Murchisonzx-zone, 


Bradford Abbas. My Collection. 


. Cirrus nodosus, Sowerby. Murchisone-zone, Coker or Stoford. My Collection. 


(Page 313.) 


. Discohelix Cotswoldix, Lycett. x 2. Oolite-Marl or Pisolite of the Nailsworth 


district. My Collection (Wright). (Page 316.) 

Discohelix spinosus, Wright, MS. Slightly enlarged. Concavus-bed, Bradford 
Abbas. Woodwardian Museum. (Page 317.) N.B.—This species 
attains to a considerable size; one specimen in my Collection has a 
diameter of 44 mm., which is very much larger than any other species 
of Discohelix or Straparollus from the Inferior Oolite of this country. 


. Straparollus pulchrior, sp.nov. Murchisone-zone, Mapperton. My Collection. 


(Page 318.) 
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PLATE XXVI. 


zone, Burton Bradstock. Jermyn Street Museum. (Page 317.) 


. Straparollus Dundriensis, Tawney. Dundry. X 2. Bristol Museum, type 


refigured. (Page 319.) 


. Straparollus exsertus, sp.nov. X 1%. Bradford Abbas, ? Murchisonx-zone. 


Monk Collection. (Page 320.) 


. Variety of Straparollus exsertus. >< 12. The precise horizon and locality 


unknown; probably from the Murchisone-zone of Stoford. Wood- 
wardian Museum. 


. Straparollus, ef. altus, @’Orbigny. x 2. Murchisone- or concavus-zone, 


neighbourhood of Beaminster. My Collection. (Page 321.) 


. Solarium pisolitieum, sp.nov. X 44. Pea-grit, Leckhampton. My Col- 


lection. This represents an average specimen. (Page 322.) 


. The same. X 8. Specimen from the Pea-grit, Crickley, showing the earlier 


stage. My Collection. 


. The same. xX 4. Unusually fine specimen from the Pea-grit, Cleeve Hill. 


My Collection. 


. Solarium polygonoides, sp. nov. X 5. Clypeus-grit, Barrington. My Col- 


lection. (Page 323.) 

Solarium diadema, Lycett. x 43.  Freestones, Leckhampton. Brodie 
Collection. (Page 323.) 

Solarium subvaricosum, sp. nov. xX 4. Parkinsoni-zone of Aston cutting. 
My Collection. (Page 324.) 


. The same. x 4.  ? Dorset-Somerset district. Woodwardian Museum 


(Walton Collection). 


PLATE XXVI 


Sone del.lith.etime 


Feo Weat & 


ais 
ci 
Fe 

F 

4 

A ee 

il ae 

i 

A) 


a ol 
< 


PLATE XXVII. 


N.B.—About half the figures are drawn from photographs, more or less enlarged. 

Fre. 

1a, 1b. Onustus pyramidatus, Phillips. Wide-angled variety with straight ribs. 
From (?) Murchisone-zone, Chideock. My Collection. Front and 
base x 13. (Page 326.) 

2a,2b6. The same. Specimen believed to be the type, Dogger; Blue Wyke. 
York Museum. Back and base x 14. 

3. Onustus acuminatus, sp. nov. Murchisone-zone, North Dorset. Whidborne 
Collection. Back x 14. (Page 328.) 

4a, 46. Onustus heliacus, d’Orb., var. opalina. Opalinus-zone, Drympton. My 
Collection. Front and base x 14. (Page 329.) 

5a, 56. Onustus ef. lamellosus, @Orbigny. (The base shows a deeply excavated 
umbilicus as in d’Orbigny’s figure, but the radial ornaments are 
wanting). Concavus-bed, Bradford Abbas. My Collection. Front 
and base X 13. (Page 328.) 

6a, 6b. Onustus Heberti, Laube. Stoford. ? Parkinsoni-zone. My Collection. 
Front and base X 2. (Page 329.) 

7. The same. Wide-angled variety, with the spirals in the base and the 
crenulations of the margin more strongly developed. Cadomensis-bed, 
Oborne. My Collection. Base x 2. 

8a, 8b. Onustus ornatissimus, d’Orbigny. Parkinsoni-zone, Burton Bradstock. 
My Collection. Front and base xX 14. (Page 330.) 

9a, 9b, 9¢. Neritopsis Bajocensis, @Orbigny.  Parkisoni-zone, Burton Brad- 
stock. My Collection (Stephens). Front, back, and apex x 15. 
(Page 340.) 

10. Operculum of Neritopsis Bajocensis, V’Orb. Humphriesianus-zone, Sherborne 
district. My Collection (Stephens). In position, natural size. 

lla, 116, lle. Neritopsis Philea, @Orbigny, Inferior Oolite variety. Concavus- 
bed, Bradford Abbas. My Collection. Front, back, and apex X 15. 
(Page 341.) 
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PLATE XXVIII. 


N.B.—All figures, except figs. 16, 17 b, and 18 b, are from pencil drawings. 


Fig. 

la, 1b, le. Neritopsis varicosa, Morris and Lycett. Oolite Marl, Nailsworth. My Collection 
(Wright). Front, back, and apical x 2. (Page 341.) 

2. Neritopsis incisa, sp. nov. Base of Lincolnshire Limestone, Swan’s Brickyard, Lincoln. My 
Collection. Back x 2. (Page 342.) 

3a, 3b, 3e. Neritopsis cf. Hebertana, d’Orbigny. Stoford. My Collection. Back, front, and 
apical x 2. (Page 343.) 

4, Neritopsis cf. sulcosa, d’Archiac, or ? a modified form of N. Philea, d’Orb. Pea-grit, Crickley. 
My Collection. Back x 2. (Page 344.) 

5a,5b,5e. Neritopsis ct. decussata, Minster. Base-bed, Lincoln. Back, front, and apical 
x 2. (Page 342.) 

6a, 6b. Nerita costulata, Deshayes (Nerita costata, Sow.). Variety from the Scarborough 
Limestone, White Nab. Herries Collection. Back and apical x 2. (Page 832.) 

7,8, 9. Merita pseudocostata, d’Orbigny. Dogger, Blue Wyke. Leckenby Collection. Three 
specimens showing different aspects, each x 2. (Page 333.) 

10. “ Neritopsis lxvigata.” Dogger, Blue Wyke. Jermyn Street Museum. Front x 2. 
(Page 344.) 

lla,116. Nerita (Neridomus) near to ovata, Romer (cf. also Meritina Cooksonii, Deslongchamps). 
Pea-grit, Crickley. My Collection. Front and back x 2. Ile. Portion further 
enlarged to show colour markings. (Page 336.) 

12a, 126. Nerita (Neridomus) tumidula, Phillips. Dogger, Blue Wyke. My Collection. Front and 
back x 2. (Page 335.) 

13 a, 186. Pileolus plicatus, Sowerby, var. A. Base-bed, Lincoln. My Collection. Apical and side 
x 8. (Page 337.) 

14a, 146, 14c. Pileolus plicatus, Sow., var. B. Same locality and Collection. Apical, side and 
base x 3. (Page 337.) 

15a, 156, 15c. Pileolus levis, Sowerby. Inferior Oolite variety. Same locality and Collection. 
Apical, side and base x 3. (Page 338.) 

16. Section of Pileolus to show the columellar septum. Base of Lincolnshire Limestone, Lincoln. 
My Collection. Section x 3. (Page 337.) 

17 a, 17 6. Crossostoma ef. Prattii, Morris and Lycett. ? Irony Nodule-bed, Burton Bradstock. My 
Collection. Front and back x 14. (Page 346.) 

18a,18b. <Ataphrus cf. lucidus, Thorent. Freestones of the Oolite Marl horizon, Nailsworth Hill. 
My Collection. Front and back x 1}. (Page 348.) 
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N.B. 1. About half the figures are drawn from photographs, more or less enlarged. 
N.B. 2. All specimens are from my Collection unless otherwise stated. 


Fig. 


IF 


2. 


? Turbo levigatus, Phillips. Lincolnshire Limestone, Weldon. Front and back 
x 23. (Page 354.) 

Turbo ‘ paludinoides.”” Concavus-bed, Bradford Abbas. Back and front. 
(Page 355.) 


. Turbo (2 Ataphrus) Lindecolinus, sp. nov. Base of Lincolnshire Limestone, 


Lincoln. Front x 23. (Page 355.) 


4, The same (another specimen). Same horizon and locality. Back x 25. 


. Ataphrus levigatus, Sowerby. Concavus-bed, Bradford Abbas. Front and 


back x 13. (Page 349.) | 


. The same; variety approaching Ataphrus Belus, @Orb. Lincolnshire Lime- 


stone, Weldon. Front and back x 13. 


. Ataphrus obtortus, sp. nov. Inferior Oolite, Beaminster. Front and back 


x 13. (Page 350.) 


. The same. Burton Bradstock, horizon unknown. Back and front x 12. 
. Ataphrus Labadyei, @ Archiac. Bradford Abbas, ? Concavus-bed. Front and 


back x 13. (Page 350.) 


. The same; wider-angled variety. Pea-grit, Holcomb. Front and back x 13. 
. Ataphrus Acmon, @’Orbigny ; wide-angled variety. Parkinsoni-zone, Burton 


Bradstock. Front and back x 1#. (Page 351.) 


. The same; Neritoid variety. Parkisoni-zone, Burton Bradstock. Front and 


back x 12. 


. The same; variety from Hook Norton, approaching Monodonta papilla, Héb. 


and Desl. Front xX 2. 


. Ataphrus Acis, @’Orbigny (? Trochus Ibbetsoni, Morris and Lycett). Burton 


Bradstock, probably from the Parkinsoni-zone. X 12. (Page 352.) 


. © Trochus”’ attrochus, sp. nov. Concavus-bed, Bradford Abbas. Front x 43. 


(Page 390.) 


. The same; variety from Beaminster. Front x 45. 
. Monodonta pisolitica, sp. nov. Pea-grit, Leckhampton. Front and back 


x 24. (Page 356.) 


. ? The same; specimen modified by age. Same horizon and locality. Front 


and back x 23. 


. Turbo Hamptonensis, Morris and Lycett. Bradford Abbas. Back Xx 23. 


(Page 359.) 


. The same. Inferior Oolite, Hook Norton. Front x 23. 
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. Monodonta Lyelli, @Archiac. Lincolnshire Limestone, Weldon. Back and 


PLATE XXX. 
N.B. 1. All the figures on this plate ave drawn from photographs. 


N.B. 2. All specimens are from my Collection unless otherwise stated. 
N.B. 3. All figures magnified about two diameters. 


front (Page 357.) 


. The same ; variety with shorter spire. Same horizon and locality. Back. 
. Monodonta Lyelli, var. humilis. Lincolnshire Limestone, Ponton or Barnack. 


British Museum. Back and front. 


. Turbo “ depressiuscula.” Lincolnshire Limestone. Same Collection. Back. 


(Page 358.) 


. Turbo “ spathica”’ (cf. T. delphinuloides, V Archiac). Lincolnshire Limestone. 


Same Collection. Back and front. (Page 359.) 


. Turbo Davoustii, V Orbigny, var. Lindonensis. Base of Lincolnshire Limestone, 


Lincoln. Back. (Page 361.) 


- Turbo Davoustii, dOrbigny. Parkinzoni-zone, Aston. Back and front. 


(Page 360.) 


. Delphinula alta-bicarinata, sp. nov. Base of Lincolnshire Limestone, Lincoln. 


Front and back. (Page 362.) 


. Delphinula alta-acanthica, sp. nov. Same horizon and locality. Back and 


front. (Page 363.) 


. Delphinula alta-acanthica, var. depressa. Same horizon and locality. Back 


and front. (Page 363.) 


. Delphinula Buckmanni, Morris and Lycett. Oolite Marl, Nailsworth. Front 


and back. (Page 364.) 


. Turbo (Delphinula) Shaleri, Tawney. Concavus-bed, Bradford Abbas. Back 


and front. (Page 365.) 


. Delphinula or Turbo, species or variety. Inferior Oolite, Dorset. Front and 


back. (Page 366.) 


. Delphinula Shaleri, var. pulchior. Stoford. Back and front. (Page 366.) 
. Delphinula angulata, sp. nov. Murchisone- or concavus-zone, Half-way 


House. Back and front. (Page 367.) 


. The same; depressed variety. Opalinus-zone, Drympton. Front and back. 
. Delphinula (Turbo) granata, Hudleston. Dogger, Blue Wyke. Front and 


back. (Page 368.) 
18a. Delphinula (Turbo) Santonis, sp. nov. Lincolnshire Limestone, Santon. 
Jermyn Street Museum. Back and front. (Page 369.) 
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PLATE XXXI. 


N.B. 1. All fiaures on this plate are drawn from photographs. 
N.B. 2. All specimens are from my Collection unless otherwise stated. 
N.B. 3. All figures are magnified a little over two diameters except fig. 16. 


front. (Page 370.) 
Trochus rupestris, sp. nov. Irony Nodule-bed (Murchisonx-zone), Burton 


Bradstock. Back. (Page 371.) 


. Trochus sybilla, sp. nov.  Opalinus-zone, Drympton. Back and front. 


(Page 371.) 
Trochus Winwoodi, Tawney, var. minor. Stoford (? Concavus-bed). Back 
and front. (Page 372.) 


. Trochus Winwoodi, Tawney, var. major. Concavus-bed, Bradford Abbas. 


Back and front. (Page 372.) 
Trochus spiratus, d’Archiac. Lincolnshire Limestone, Weldon. Front and 


back. (Page 378.) 


. Trochus spiratus, conical variety. Weldon. Back. N.B.—This specimen, 


like so many of the Weldon fossils, has suffered from attrition. 


. Trochus dimidiatus, Sowerby. Parkinsoni-zone, Woolston. Front and back. 


(Page 379.) 
Trochus Zetes, dOrbigny, as identified by Tawney. Concavus-bed, Bradford 
Abbas. Back and front. (Page. 379.) 


. Trochus duplicatus, Sowerby. Parkinsoni-zone, Burton Bradstock. Back 


and front. (Page. 373.) 


. Trochus angulatus, Sowerby [? var. of T. dwplicatus, Sow., cf. also T'. Loriert, 


@Orb.]. Parkinsoni-zone, Burton Bradstock. Back and front. 
(Page 374.) 


. Trochus Duryanus, @’Orbigny.  Parkinsoni-zone, Grove. Back and front. 


(Page 375.) 


. Trochus subduplicatus, d’Orbigny. Small form from the “Sands,” Brims- 


combe. Back. (Page 375.) 


. The same. Large form from the “ Sands,’’ Newton, near Yeovil. Front. 
. “ Trochus bicingendus,’ Lycett. Oolite Marl, Nailsworth. Jermyn Street 


Museum. Back. (Page 389.) 


. Trochus cf. Biva, @Orbigny. Base of the Lincolnshire Limestone, Lincoln. 


Front. xX 1}. (Page 388 ) 
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PLATE XXXII. 


N.B. 1. All figures, except figs. 3.a, 3b, 13, and 1856, are drawn from photographs. 
N.B. 2. All specimens are from my Collection unless otherwise stated. 
N.B. 3. The majority of the figures are magnified a little over two diameters. 


Fig. 


1. Trochus subduplicatus, @’Orbigny, var. Abbas. Concavus-bed, Bradford Abbas. 


ri 


Back and front. (Page 377.) 
Trochus subduplicatus, var plicata, Goldf. Dumortieria-beds, foot of Hast 
Cliff, Bridport Harbour. Back and front. (Page 376.) 


3a, 3b. Trochus monilitectus, Phillips. Scarborough Limestone. Bean Coll., 


4. 


ie 


. Trochus ** subimbricatus.’ 


British Museum. Back and front. (Page 380.) 

Trochus substrigosus, sp. nov., incomplete form, say 7’. *‘ nemoralis”’ by way of 
distinction. Parkinsoni-zone, Grove. Front and back. (Page 384.) 

Trochus squamosior, sp. nov. Base of Lincolnshire Limestone, Lincoln. 
Back. (Page 382.) 

Trochus subluciensis, sp. nov. Oolite-Marl, Nailsworth Hill. Front and base. 
(Page 381.) 


. The same; larger and coarser form. Irony Nodule-bed, Burton Bradstock. 


Back. 

Trochus squamiger, Morris and Lycett. Freestones of the Oolite-Marl, 
Nailsworth Hill. Base and front. (Page 382.) 

Trochus vicinus, sp. noy. Lincolnshire Limestone, Weldon. Front and back. 
(Page 383.) 

Trochus Dunkeri, Morris and Lycett, var. Weldonis. Lincolnshire Limestone, 
Weldon. Front and back. (Page 383.) 


. Trochus substrigosus, sp. nov. Parkinsoni-zone, Burton Bradstock. Front 


and back. (Page 384.) 


. Trochus Burtonensis, Lycett; Inferior-Oolite variety. Parkinsoni-zone, 


Horton Hill. Front and back. (Page 385.) 


. 2 Trochus Leckenbyi, Morris and Lycett. Scarborough Limestone. Leckenby 


Collection, Woodwardian Museum. Back. (Page 386.) 
Trochus biarmatus, Minster.  Parkinsoni-zone, Grove. Back and front. 
(Page 386.) 


. Trochus marga, sp. nov. Parkinzoni-zone, Burton Bradstock. Front and 


back. (Page 387.) 

’ Lincolnshire Limestone, Weldon. Front and back. 
(Page 388.) 

Trochus Biva, @Orbigny. Irony Nodule-bed, Burton Bradstock. Front. 
(Page 388.) 


18a. Micromorph of ? Trochus Niortensis, d’Orb. Pea-grit, Crickley. Back. 


18). The same X 10. (Page 388.) 
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PLATE XXXIII. 


N.B.—With reference to the Pleurotomariz on Plates XXXIII to XL inclusive, it 
should be observed—1. That all figures are natural size unless otherwise stated. 
2. All figures are from pencil drawings. 3. All specimens are from my own 
Collection unless otherwise stated. 


. Pleurotomaria punctata, Sowerby. Dundry. Front and base. (Page 396.) 

. The same. Small specimen. Concavus-bed. Bradford Abbas. Front. 

Pl. bicingulata, sp.nov. Concavus-bed, Bradford Abbas. Front. (Page 398.) 

Pl. elongata, Sowerby, var. angusta. Bradford Abbas. ? Murchisonx-zone. 

Whidborne Collection. Back. (Page 399, et seq.) 

5. Pl. elongata, Sow. Another variety. Concavus-bed, Bradford Abbas. Front 

and base. 

elongata, Sow., var. near to Pl. conoidea, Deshayes. Louse Hill (Hum- 

phriesianus-zone). Front and base. 
7. Pl. elongata, Sowerby. The type-form. Cf. Pl. Pictaviensis, d’Orb. Sauzei- 
bed. Neighbourhood of Sherborne (Combe). Front. 
8. Pl. abbreviata, Sowerby. Usual form. Sauzei-bed, Oborne. Back and base. 
(Page 401.) 
9. Pl. abbreviata, Sow. Smooth variety, analogous to Pl. Pictaviensis but wider, 
Sauzei-bed, Oborne. 

10. Pl. cireumsulcata, VOrbigny. Dorset. ? Parkinsoni-zone. Front. (Page 404.) 
N.B.—The submarginal furrow in the base characteristic of this 
species cannot be identified in this specimen owing to wear of the 
surface. 

11. Pl. cirewmsulcata, VOrbigny. Parkinsoni-zone, Burton Bradstock. Back and 
front. 

12 4,120. Pl. Agatha, @Orbigny. Small nodular form. Parkinsoni-zone, Broad- 

windsor. Frontand base. (Page 402.) N.B.—This specimen, which 

differs considerably from the more recognised forms of Pl. Agatha, 
especially in the fulness of the base, is classed here provisionally. 
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PLATE XXXIV. 


Pleurotomaria subglabra, sp. nov. Humphriesianus-zone, Oborne. Front. 
(Page 4.05.) 

Another specimen. Humphriesianus-zone, Oborne. Base. 

Pl. circumsulcata, VOrbigny. Humphriesianus-zone of the Sherborne district. 
Base. (Page 404.) N.B.—The spiral angle and general character of 
this specimen resemble fig. 10 on Plate XXXITI. 


. Pl. Bessina, VOrbigny. Parkinsoni-zone, ? Halfway House. Nodular variety 


resembling the Normandy types. Front. (Page 406.) 


. Another specimen. Parkinsoni-zone, Burton Bradstock. N.B.—This is a 


small and rather depressed specimen of the variety most usual in the 
English beds. 


. Pl. Agatha, VOrbigny. (= Pl. mutabilis, var. celata, Deslong.) Parkinsoni- 


zone, ? Halfway House. Front. (Page 402.) 


. Pl. Agatha, VOrbigny, var. Sandersii, Tawney. Dundry. Bristol Museum. 


Back. (Page 403.) 


. Pl. elongata, Sow., var. turrita, Deslongchamps. Parkinsoni-zone, Burton 


Bradstock. Back and front. (Page 401.) 


. Pl. Obornensis, sp. nov. Marl with green grains, Oborne. Front. (Page 404.) 
. Pl. distinguenda, Tawney. Dundry. Bristol Museum. Front and back. 


(Page 407.) 

Pl. Dundriensis, Tawney. Dundry. Bristol Museum. Base and front. 
(Page 407.) 

Pl. Athulia, VOrbigny. Crewkerne Station, ? Parkinsoni-zone. Base and 
front. (Page 409.) 
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PLATE XXXV. 


Fie. 

1. Pleurotomaria distinguenda, Tawney. Dundry. Bristol Museum. Portion 
of the type specimen enlarged. (Page 407.) 

2. Pleurotomaria, species or variety. Cadomensis-bed, Clatcombe. Front and 
base. (Page 408.) ? A variety of Pl. scrobinula. 

3. Pl. scrobinula, Deslongchamps. Parkinsoni-zone, Woolston. Front. 34a. 
Portion enlarged. (Page 408.) 

4, 4a, 4b. Pl. Aleyone, A Orbigny.  Parkinsoni-zone, Burton Bradstock. 
Front, enlargement and base. (Page 409.) 

5. Plewrotomaria, species or variety. ? Parkinsoni-zone, Burton Bradstock. 
Front. 5a. Portion enlarged. (Page 410.) 

6, 6a, 6b. Pl. sulcata, Sowerby. Dundry. Front, enlargement and _ base. 
(Page 410.) 

7, 7a, 76. Pl. suleata, Sow. Obconical variety. Cf. Pl. obconica, Tawney ; 
cf. also Pl. levigata, Deslongchamps. Irony nodule-bed, Burton 
Bradstock (Murchisone-zone). Front, base and enlargement. 
(Page 411.) 

8,8a,8b. Pl. Ajax, @Orbigny. Murchisone-zone, Lincoln. Front, enlarge- 
ment and base. (Page 412.) 

9,9a. Pl. Ajax, VOrbigny. Obconical variety. Murchisone-zone, Lincoln. 
Front and enlargement. 

10, 10a. Pl. monticuloides, sp. nov. Haselbury. Front and enlargement. 
(Page 413.) 

ll. Pl. suleata-Humphriesiana, sp. nov. Humphriesianus-zone, Louse Hill. Base 
and front. (Page 414.) 

12. Pl. Amyntas, dOrbigny. Irony nodule-bed, Murchisone-zone, Burton 
Bradstock. Base and front. (Page 415.) 
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PLATE XXXVI. 


Fre. 
1. Plewrotomaria subplatyspira, d’Orbigny. Sauzei-bed, Milborne Wick. Back. 
(Page 416.) 
2. Pl. Stoddarti, Tawney. Dundry. Bristol Museum. Base and _ back. 
(Page 418.) 
3. Pl. fasciata, Sowerby. Dundry. Front. (Page 416.) 
4,4a. Pl. transilis, VOrbigny. Parkinsoni-zone, Burton Bradstock. Front 
and enlargement. (Page 419.) 
5,5a. Pl. Allica, d@’Orbigny. Humphriesianus-zone, Louse Hill. Front and 
enlargement. (Page 422.) N.B.—Specimens more nearly resembling 
the type are associated. 
6, 6a. Pl. subreticulata, dWOrbigny. Mapperton, ? Humphriesianus-zone. 
Front and enlargement. (Page 422.) 
7. Pl. ? subreticulata, d’Orb. Lincolnshire Limestone, Rauceby. Front. 
(Page 423.) 
8. Pl. textilis, Deslongchamps. Parkinsoni-zone, Burton Bradstock. Front. 
(Page 424.) 
9. Pl. textilis, var. scalaris, Deslongchamps ( = PI. scalaris, var. stricta, Deslong- 
champs). Parkinsoni-zone, Halfway House. Front. (Page 425.) 
10. Pl. cf. subdecorata, Minster. Dundry. Bristol Museum. Front. (Page 421.) 
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PLATE XXXVII. 


Fia. 

1. Plewrotomaria paucistriata, d’Orbigny. Iron-shot Oolite, Dundry. Bristol 
Museum. Front. (Page 425.) 

2. Pl. proteus, Deslongchamps. Huwmphriesianus-zone, Louse Hill. Front. 
(Page 426.) 

3a—c. Pl. ornata, Sowerby.  Sauzei-bed, Oborne. Front, apical and base. 
(Page 429.) 

4a, b. Pl. tuberculosa, Defrance. Humphriesianus-zone, Louse Hill. Apical, 
front. (Page 428.) 

5. Pl. armata, Minster. Var. Miinsteriana, Deslongchamps. Parkinsoni-zone, 
Burton Bradstock. Front. (Page 427.) 

6. Pl. oxytera, sp. nov. Sauzei-bed, Sherborne district. Front. (Page 433.) 

7a, 7b. Pl. ? actinomphala, Deslongchamps (acute variety). Concavus-bed, 
Bradford Abbas. Apical and base. (Page 433.) 

8. Pl. Actea, V’Orbigny. Sauzei-bed, Oborne. Front. (Page 431.) 
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PLATE XXXVIII. 

Fie. 

la, 1b. Pleurotomaria actinomphala, Deslongchamps, var. abbas (obtuse variety). 
Concavus-bed, Bradford Abbas. Base and front. (Page 433, et seq.) 
N.B.—These figures represent two aspects of the fresh adult, where’ 
strong traces of the actinomphaloid character still remain. 

2. Pl. actinomphala, Deslongch., var. abbas. Concavus-bed, Bradford Abbas. 
Three aspects of the early stage of one of the more rugose forms. 

3. Pl. actinomphala, Deslongch., var. abbas. Concavus-bed, Bradford Abbas. 
Two aspects of the early stage of a smoother form, which is rare in 
the young shells. 

4a, 4b. Pl. actinomphala, Deslongeh., var. abbas. Concavus-bed, Bradford Abbas. 
Two aspects of the last stage where the actinomphaloid character is 
entirely lost, and the shell is smooth in the base, growth-lines alone 
being visible. 

5. Pl. actinomphala, Deslongchamps (acute variety). Concavus-bed, Bradford 
Abbas. Base. (Page 434.) 


PU Michael deletlith. 


PLATE XXXVIII 


Goo West & Sons imp 


PLATE XXXIX, 


Fie. 

la, b. Plewrotomaria subaraneosa, sp. nov. Concavus-bed, Bradford Abbas. 
Bristol Museum. Front and base. (Page 437.) 

2a,b. Pl. cf. araneosa, Deslongchamps. Moorei-beds, Buckholt Wood. Front 
and base. (Page 438.) N.B.—The umbilicus is not so large as shown 
in the figure. 

3a—c. Pl. ornata-depressa, sp. nov. (cf. Cirrus carinatus, Sowerby). Concavus- 
bed, Bradford Abbas. Apical, front and base. (Page 431.) 

4a—e. Pl. Baugieri, d’Orbigny. Murchisone-zone, Bradford Abbas. Front, 
apical and base. (Page 435.) 

5a—c. Pl. Baugieri, @Orb., var. with higher spire and rather different ornamen- 
tation. (In some respects approaches Pl. Aglaia, d’Orb.) Most likely 
from the Concavus-bed at Halfway House. Front, base and apical. 

6a—c. Pl. Mopsa, @Orbigny.  Murchisonx-zone, Chideock. Apical, front 
and base. (Page 436.) 

7a—e. Pl. mirabilis, Deslongchamps (micromorph). Believed to come from the 
Murchisone-zone, Bradford Abbas. Base, apical and side. (Page 
437.) 

8a—c. Pl. Yeovilensis, Tawney. Concavus-bed, Bradford Abbas. (Page 439.) 

9a, b. Pl. Yeovilensis, Tawney, var. rugosior. Sauzei-bed, Oborne. Front and 
base. 

10a—e. Pl. granulata, Sowerby. Depressed variety. Sauzei-bed, Milborne 
Wick. Front, apical and base. (Page 440.) N.B.—These figures of 
Pl. granulata are based on more than one specimen. 
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PLATE XL. 


Fie. 
La, b. Plewrotomaria granulata, Sowerby. (Elevated variety with coarse granu- 


lation == var. celata, Deslong.) Sauzei-bed, Oborne. Front and 
enlargement. (Page 440.) 

Qa—c. Pl. plicopunctata, Deslongchamps. Parkinsoni-zone, Burton Bradstock. 
Apical, base and front. (Page 442.) 

3a—c. Pl. Palemon, @Orbigny. Parkinsoni-zone, Vitney Cross. Apical, base 
and front. (Page 443.) 

4a—d. Pl. phyla, sp. nov. Sauzei-bed, Oborne. Apical, front, base, and 
enlargement. (Page 441.) 

5a, 5b. Pl. trapeza, sp. nov. Parkinsoni-zone, Burton Bradstock. Base and 
front. (Page 444.) 

6a, 6b. Nerita costulata, Deshayes. Pea-grit, Crickley. Front and back X 4. 
(Page 332.) 

7a, 7b. Nerita subrugosa, sp. Nov. Scarborough Limestone, Scarborough. 
Apical and back X 4. (Page 334.) 

8. Another specimen. Northampton Sand, Duston. Front Xx 4. 

9 a, b. “ Neritina subtransversa.” Oolite Marl of the Cotteswolds. (Page 336.) 
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PLATE XLII. 


N.B.—About two-thirds of the figures are drawn from photographs. 
Fie. 
la,1b. Capulus rugosus, Sowerby. Lincolnshire Limestone, Weldon. Side and apical; natural 
size. (Page 458.) 
2a. The same. Lincolnshire Limestone, Stoke Lodge. Apical; natural size. 
x 4. (Seale of enlargement omitted on the plate.) 
3 a. C. ancyloides, Sowerby. Lincolnshire Limestone, Stoke Lodge. Apical x 8. Fig. 34, side 
view x 5. (Scale of enlargement omitted on the plate.) (Page 459.) 
4a, 4b. Patella (? Scurria) inornata, Lycett. Base of Lower Freestones, Leckhampton. Side and 
apical; natural size. (Page 460.) 
54,56. P. (? Scurria) cf. cingulata, Minster. Inferior Oolite, Rollwright Heath. Jermyn Street 
Museum. Side and apical; natural size. Fig. 5, portion enlarged to show the concentric 
lines. (Page 461). 
6 a, 6 b. P. (? Scurria) nana, Sowerby (variety described by Morris and Lycett). Lincolnshire 
Limestone, Stoke Lodge. Apical and side; natural size. (Page 462.) 
7 a,7 b. P. (? Seurria) nitida, Deslongchamps. Inferior Oolite, Leckhampton. Jermyn Street 
Museum. Apical andside x 3. (Page 461.) 
8a,8b. P. Rimert, Morris and Lycett. Lincolnshire Limestone, Stamford. Apical and side x 3. 
(Seale of enlargement omitted on the plate.) (Page 463.) 
9a,9b. P. fenestrx, sp. nov. Chipping Norton Limestone. Windoes Collection. Apical and side ; 
natural size. (Page 463.) 
10. Actson (Lornatellxa) sculptus, Lycett. Opalinus-zone, Drympton. Front x 2. Fig. 10 a, 
body-whorl x 3. (Page 467.) 
11. A. (Lornatellxa) ooliticus, sp. nov. Ooneavus-bed, Bradford Abbas. Front x 2. (Page 467.) 
12. A. (Lornatellea) pulchellus, Deslongchamps. Parkinsoni-zone, Grove. Front x 2. (Page 466.) 
13. The same. Parkinsoni-zone, Burton Bradstock. Front x 2. 
14. Actxonina pulla, Koch and Dunker (fide Morris and Lycett). Millepore-bed or Scarborough 
Limestone, Cloughton Wyke. Bean Collection, British Museum. Front x 2. (Page 470.) 
15. Actxon or Acteeonina Sedgvici, Phillips. Dogger, Peak. Bean Collection, British Museum. 
Back x 2. (Page 469.) 
16. Actexonina “ pulloides.” Lincolnshire Limestone, Weldon. Front x 2. Fig. 16 a. Body-whorl 
x 4. (Page 470.) 
17. Fossarus (Couthouya) ooliticus, sp. nov. Conecavus-bed, Bradford Abbas. Front x 14. 
(Page 492.) 
18. Actwonina (Striactzonina) tenuistriata, sp. nov. Dogger, Peak. York Museum. Back x 1}. 
(Page 471.) 
19. The same. Dogger, Peak. Front x 134. Fig. 19 a, body-whorl x 3. 
20 a, 20 b. A. (Striactzonina) humeralis, Phillips. Dogger, Peak. York Museum. Back and front 
x 2. (Page 472.) 
21. A. subovalis, sp. nov. COoncavus-bed, Bradford Abbas. Front x 13. (Page 472.) 
22. A. (Cylindrobullina) glabra, Phillips. Lincolnshire Limestone, Barnack. Front x 2. (Page 473.) 
23 a, 23 b. The same. Millepore-bed or Scarborough Limestone of the Yorkshire coast. Bean 
Collection, British Museum. Back and front x 2. 


Fig. 26, side view 
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PLATE XLII. 
Fig. 
La, 16, Acteonina (Oylindrobullina) cinerea, Hudleston. Scarborough Limestone, Cloughton Wyke. 
Leckenby Collection, Woodwardian Museum. Back and front ; natural size. (Page 474.) 
. A. gigantea, Deslongchamps (short variety). Inferior Oolite of the Cotteswolds. Jermyn Street 
Museum. Front; natural size. (Page 474.) 


bo 


ey) 


. The same. Dean and Chapter pit, Lincoln. Front slightly enlarged. 
4. A. gigantea, var. attenuata (near to A. acuta, d’Orb.). Dean and Chapter pit, Lincoln. 
Front x 2. (Page 475.) 
5, A. (? Trochactxonina) tumidula, Lycett. Scarborough Limestone, White Nab. Bean Collection 
British Museum. Front x 2. (Page 476.) 
6. A. antiqua, Lycett. Spinosa-stage, Rodborough Hill. Jermyn Street Museum. Front; natural 
size. (Page 477.) 
. A. convoluta, Lycett. Spinosa-stage, Rodborough. Jermyn Street Museum. Front; natural 
size. (Page 477.) 
8. A. (TLrochactxonina) cf. Hsparcyensis, d’Archiae (micromorph). Jancolnshire Limestone, 
Weldon. Front x 13. (Page 476.) 
9. A. (TLrochactzonina) ? tumidula, Lycett. Lincolnshire Limestone, Weldon. Front x 2: 
(Page 476.) 
10. Bulla Favrei, Lycett. Inferior Oolite, Avening. Jermyn Street Museum. Front; natural 
size. (Page 481.) 
ll a,11 6. B. (Hydatina) undulata, Bean (micromorph). Scarborough Limestone, Pickering Cliff. 
Front x 13; apical x 3. (Page 482.) 
12. Cylindrites turriculatus, Lycett. Lincclnshire Limestone, Weldon. Front x 2. (Page 478.) 
13 a, 13 6. C. tabulatus, Lycett, var. Weldonis. Lincolnshire Limestone, Weldon. Jermyn Street 
Museum. Front and apical x 3. (Page 480.) 
14a, 146. C. tabulatus, Lycett. Inferior Oolite, Nailsworth. Jermyn Street Museum. Front x 13; 
apical x 2. (Page 479.) 
15 a, 15 6. C. attenwatus, Lycett. Pea-grit, Leckhampton. Front x 23; apical x 3. (Page 479.) 
16 a, 166. ©. cylindricus, Morrisand Lycett (Inf. Ool. var.). ? Nailsworth. Jermyn Street Museum. 
Front and apical x 2. (Page 481.) 
17. C. brevispira, sp. nov. Lincolnshire Limestone, Weldon. Front x 3. (Page 479.) 
18. The same. Another specimen from the same locality. Apical x 5. 
19. Chilodontiidea oolitica, sp. nov. Beaminster. Front x 23. (Page 491.) 
20a. The same. Concavus-bed, Bradford Abbas. Front x 23. Fig. 206, aperture x 5. 
21a, 21b. Brachytrema Pontonis, sp. nov. Lincolnshire Limestone, Ponton. Back and front x 24. 
(Page 484.) 
22 a, 22 b. Cerithium (Colina), Lycetti, sp. nov. Inf. Ool., Nailsworth. Jermyn Street Museum, 
Front (portion) and back x 23. (Page 485.) 
23. Brachytrema species. Irony Nodule-bed, Burton Bradstock. Front x 2. (Page 485.) 
24, 24. ? Brachytrema “ pretenue.” Oolite Marl,Notgrove. Front and back x 8. (Page 484.) 
25. Oeritella Stokensis, sp. nov. Lincolnshire Limestone, Stoke Lodge. Front x 5. (Page 487.) 
26. C. tumidula, Lycett, var. angusta. Lower Limestone (of Witchell), Nailsworth. Front x 6. 
(Page 486.) 
27. Valvata comes, sp. nov. Paludina-bed, Langton Bridge. Front x 7. (Page 489.) 
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PLATE XLIV. 


Fre. 

la,1b. Paludina Langtonensis, sp. nov. Paludina-bed, Langton Bridge, Oxon. 
Back and front; natural size. (Page 488.) 

2a,2 b. Valvata comes, sp. nov. Paludina-bed, Langton Bridge. Base and 
apical x 7. (Page 489.) 

3.a,3 b. Delphinula (Margarita) species, near to D. Santonis, Hudleston. Cold 
Comfort, near Cheltenham. Front and back x 1?. (Page 490.) 

4 a, 4 b. Nerinea (Nerinella) neglecta, sp. noy. Lincolnshire Limestone, 
Weldon. Front and back x 2. (Page 487.) 

5. Cerithinella, species. Lincolnshire Limestone, Leadenham. Longitudinal 
section X 23. (Page 487.) 

6a, 6 b. Cerithinella, probably the same species as fig. 5. Lincolnshire Lime- 
stone, Hungerton Hall. Front and back x 33. 

74,7. ? Fibula velox, sp. nov. Murchisonx-zone of the Cotteswolds. Front 
and back x 13. (Page 486.) 

8. Nerinea (Ptygmatis) cf. cingenda, Phillips. Lincolnshire Limestone, Stoke 
Lodge. Back; natural size. Fig. 8 a, portion enlarged. Fig. 8 ), 
longitudinal section enlarged. (Page 488.) 

9. Purpuroidea, species. Lincolnshire Limestone, Rauceby. Apical view; 
natural size. (Page 483.) 

10. Plewrotomaria subfasciata, VOrbigny. Sauzei-bed, neighbourhood of Sherborne. 
Natural size. (Page 420.) 

11 a—e. Pl. amata, VOrbigny. Humphriesianus-zone, Louse Hill. Front, back 
and base, natural size. (Page 418.) 

12. Cirrus, species or variety. Lincolnshire Limestone, Stoke lodge. Back x 4. 
(Page 490.) 

13 a, 13 b. Wilsonia lassiea, sp. nov. Junction of Middle and Upper Lias, 
Thorncombe, near Bridport. Front and back x 2%. Fig 13 ¢, 
aperture further enlarged. (Page 492, foot-note.) 
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